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UNCLASXIED 
CHAPTER VIII 

EQUIPMENT 

Section I. INTRODUCTION 

I. General 

Current equipment of the German Armed Forces 
is generally good, despite more than five years 
of war. Although some German equipment 
does not reach Allied standards, in the majority 
of categories it has been found to be as good as, 
or better than, comparable U. S. items. 

2. Design 

Much German equipment differs radically in de- 
sign from Allied counterparts. This does not 
mean that the functioning of the equipment is in 
any way inferior; the solution of the problem has 
been approached from another angle. 

3. Shortages 

,4lthough acute material shortages sometimes 
force the employment of substitutes, redesigned 
German equipment seldom shows impaired Wfi- 
ciency. This is attributable to careful, meticulous 
planning, and to the production of a surprisingly 
versatile industry which is controlled completely 
by the state. 

Section II. AUTOMOTIVE EQUIPMENT 

I. General 

In general, German military automotive cquip- 
ment consists of adaptations of civilian types, and 
these in most cases do not reach the high stand- 
ard of American or British vehicles either in 
reliability or performance, The German branches 
of Ford and General Motors appear to have been 
incapable of reproducing their prototypes with 
unimpaired efficiency. With half-tracked prime- 

movers and l)~rso~l~icl-carri~l-s, however, the Ger- 
mans have excelled: in this class they have pro- 
duced vchiclcs which ha\-e given excellent serjl- 
ict and \vhicli are uiirivaled for cross-country 
performance. 

2. German Cars 

a. T,IGIIT ARMY C‘AR ( VdkYiwQge?z). ( 1) 
Grr~cl-al. This four-scat vehicle was developed 
fmll the f~llllOUs “hJl)le’S Car”, Which in fact 

ncvvr canle into the h~ultls of the German people. 
The military version has a touring body with a 
folding top instc.ad of tbr civilian sedan type 
body. The Volk.sri~a~j~~r~, thcs German equivalent 
of the American “Jeep”, is inferior in every way 
except in the comfort of its svating accommoda- 
tions. 

(2) Chassis. The chassis consists of a cen- 
tral, welded-steel tulh. IJifurcating at the rear to 
support the engine ant1 transmission. The steel 
floor on both sitlrs 0i tlir ce.ntral member pro- 
vidcs the means of sul)l)orting the body. The 
front axle consists oi steel tubes which house 
the t\vo torsion bars of tbc suspension. The 
body is of sheet steel. 

(3) Pouw. The ~nginc, mounted at the rear, 
develops 24.5 brake hoI-sel)owcr at 3,300 revolu- 
tions per minute. Its capacity is 985 cubic centi- 
meters C 60 cul)ic incllc%h). It is air-cooled and 
has four cylinckrs, borizc~ntally opposed in pairs. 
Tbc gasoline tank is l)~~lo\\- tllc instrument panel 
in front of tbc right beat. Tier? are four for- 
IYal-tl Sl”t&. and one’ r~v~‘rsc. The maximum 
sl~~d in high gear is al~out 50 miles per hour. 
The I’oll~s~~gc~ is a four-wheeled vehicle with 
two-wheel drive. 

(3) Alrz~I~ibio~ z&sial~ An amphibious ver- 
sion, known as the Scll~‘il/rlllsI’cl~‘e?z or lc.P.Kw. 
k’.Zs, has an cngiue of 4ightly increased capacity 
(1,131 cubic centimeters or 69 cubic inches). 
The crankshaft is extended to the rear of the 
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hotly and cngagcs with the propeller-shaft hy 
Ill~‘aIIs of a dog clutch. Wh~i traveling OVC~- 
land, the propeller and shaft fold over thv back 
of the vehicle. The body, which reseml~les a 
civilian sports car, is of thin welded sheet tttvt:tl. 

1,. STANDARD CHASSIS I FOR LIGHT ARMY 
CAR. ( 1) Ck7s.sis. This chassis is of normal 
type, with a frame of rectangular section, side, 
and cross members and lztcing to sttlq)ort tlitb 
cngitie, transmission. and body. The hood is 
1 ling-cd down the ccttter and fastcnt~tl on each 
sitle by two clips. This chassis is used for the 
four-scat light car (Kfz. 1) and for a variety 
of radio and other spc’cial put-loose vehicles. 

(2) Erl~ims. The engine is mounted at the 
front and may be any of the following types: 

(a) Hanomag 2-Litn- (122 ruhic illr1rr.s) T~lpr 
20 B. This is a water-cooled, four-cylittilcr 
O.H.V. gasoline engine with dry sump lubric;t- 
tioti. It generates SO brake horsq)owcr at 3.500 

revolutions pet- minute. \l’:ttcr putiil~, fan. antI 
dynamo are driven 1tY one \--belt from the catii- 
shait. 

(1)) B.M.W. Z-Liter (122 czhic inrhrs) T~lpc 
325. This engine is a water-cooled, six-cylinder 
(in-line) O.H.V. gasoline engine with dry sump 
lubrication, generating 45 brake horsepower at 
4,000 revolutions per minute. 

(c) .CfOi~7LY’) T?l~~~.i R l<Pfl 1J’ nttrl ATT7 2. 
Then art’ l~)th ~\-:tt~r~c~,~~l~~(l, iottr-q~lintler O.T-T.V. 
,~::isc~liii~~ cqgitics \\.itll (117. ,~urnl~ lulkcatioti. The 
I< 180 \\’ is a I.750 EulGc cc~ntimrter (106.75 
culjic iiic1it.s) motl~~l gutcwtitig 1.3 lxalie hrse- 
1x)wvr at 3.600 rcv1lltttic)ns per minute, and the 
;A\\’ 2 is a 2-liter (lZ-7 c-ullic ittchcs) engine giv- 
ing SO IX-akc hors~q~ l\\-c’r at the same speed. 

(3) PO’ii’i’l’ Thr ~mv~t- train is geared to all 
four n-licr~ls. The \,clticle a1.s~~ has four-wheel 
st(w-itq.. lntt the t-c;ir n~llec~l stcct-ing- mechanism 
titay lx lOCli?tl. ‘1‘1~ gent-s givcx five forward 
sl)~~& ant1 one ryv(‘rir. ~Iaxiniuiii speed is SO 
tnilvs I)er hour. Tgt~itiott is 11y a 12-I-olt battery 
ant1 coil. The tttaitt gasolittc) tank (13.25 gallons) 
is tttc~tttit~d at the rr;Lt , ant1 the reserve tank (2.4 
~~allotis) is in the cn:_ittc cotiil~;irttiietit. :, 

C. S.I.ASD.\RD C‘FI.\--15 1 ‘fYPl< -$o FOR L1GH.L’ 
;\l<\l\. C‘.\I<. This (.I I:t\.<iy, USCYI for light staff 
cars ant1 various 51xG:il l~tirl~osc’ vehicles, is prac- 
tically the satnc as tlt~b Stattdar(l Chassis I, but 
has front I\-heel stc<.t-ing otilv. The engine is 
thts Stoewer 2-liter ( 122 cul;ic inches) AJV 2. 
The vehicle has a ntaxitttum speed of about 50 
miles per hour. 

tl. TJCIIT CUR, hlr:~:cm~:s 13~~2 TYPE 170 V. 
( 1) clzctSSiS. The cltassis. used for light staff 
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cars and specialized vehicles, is X-shaped and 
supports the engine at the front. The front 
wheels are independently sprung by two parallel, 
semi-elliptic springs crossing the front of the 
vehicle. The rear wheel suspension is by coil 
springs. The engine is fitted beneath the hood, 
which is of normal type. 

(2) E:zginc. The engine is the water-cooled, 
four-cylinder, 1,700 cubic centimeters (103.7 
cubic inches) Mercedes Benz Type M 136. This 
is a side-valve, gasoline engine with an IA-shaped 
cylinder head, with the camshaft and valve gear 
on the right side. The engine develops about 38 
brake horsepower at 3,400 revolutions per minute. 
The fuel tank, located in the engine compartment, 
contains 11.5 gallons. 

e. STANDARD CHASSIS FOR MEDIUA~ CAR. (1) 
Chassis. This is a conventional chassis used for 
staff cars, radio vehicles, and other specialized 
types and consisting of two parallel side mem- 
bers and various cross members and brackets. 
The engine is fitted at the front, and the wheels 
are sprung independently by two coil springs 
with double-action, hydraulic shock absorbers 

The spare wheels arc carrictl one on each side 
of the chassis on stub axles to prevent bellying 
when traveling over rough ground. 

(2) E~zgimx The engine may be either of 
two types: Horch I--8 T>.pe 001 (a water- 
cooled, 3.5liter (213.5 chic inches) gasoline 
engine developing 82 I)rake horst~power at 3,600 
revolutions per minute), or an ( )p~l straight-six 
(a xvater-cooled, 3.6 liter (210.6 cubic inches) 
O.H.V. gasoline engine tlr\.c*loping 68 brake 
horsepower at 2.800 revolutions per minute). 
There are two gasoline tanks. The main tank, 
holding 18.7 gallons, is susp~~~~l~~l in the center 
of the chassis frame.. and the rcst’rve tank hold- 
ing 10.8 gallons. is at the rrar. The main gear 
box has four forward speetl~ and one reverse, 
with an auxiliary gtsar box giving t\vo ratios : nor- 
mal and cross-countr\.. All for~r ~vhecls are driv- 
ing wheels. 

f. STAND.~RD CHASSIS 11 I‘OR HEAVY CAR. 
(1) Clznssis. There arr actually three known 
models of this chassis, all bcillg similar in gen- 
eral appearance. Model EGa has stub axles car- 
rying the spare wheels to assist in crossing rough 
ground, and four-wheel steering. The steering 
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Figure 4.-Medium Half-tracked pnrnc~ IIIOTVF (8.tou). 

mechanism for the rear wheels can be locked. 
Model EGb has front wheel steering only. 
Model EGd has no anti-bellying support axles. 
The body usually fitted is a four-door touring 
type of clumsy appearance. The vehicle is used 
for a variety of purposes, including an artillery 
prime mover for light guns. 

(2) Ewgine. The engine is the Ford 3.6~liter 
(219.6 cubic inches) V-8, developing 78 brake 
horsepower at 3,600 revolutions per minute. This 
is a side-valve model with L-type cylinder heads. 
There are five forward speeds and one reverse. 
The main (14.5 gallons) and subsidiary (17 gal- 
lons) gasoline tanks are supported within the 
chassis frame. 

3. German Trucks 

a. OPEL “BLITZ” ~-TON TRUCK TYPE 3.6-36 S. 
( 1) Clltrssis. This vehicle, employed principally 
as a general purpose truck, has a variety of spe- 
cialized bodies. Th ere are actually three models : 
the 3.6-36 S, the original Chevrolet-type com- 
mercial vehicle ; the 3.6-36 S (army model), 
which is modified to meet army specifications ; and 
the 3.647 which is intended primarily for coaches 
and has a lengthened chassis. The vehicle has a 
normal rectangular type chassis, supporting the 
engine at the front. 

(2) Pmcw The engine is a water-cooled, 
straight-six O.H.V. gasoline unit of 3.6 liters 

(219.6 cubic inchr,s) capacity, developing about 
68 brake horsq,owcr. ‘1’11~ gasoline tank (21.6 
gallons) is situated uutl<,r the tlrivcr’s seat. The 
gear box givrs five for\\-art1 sljeetls and one re- 
verse. The two rear ~vl~c~c~ls arc the driving wheels. 

b. OPEL “BLITZ” ~-TON TRUCK (TYPE 6700 
A)- This is essentially the four-wheel drive.ver- 
sion of the t\.pe 3.6.iOS. The drive is taken 
from the fivt--&ectl mail1 gear box to a transfer 
case. The transfer gears have two positions: one 
for roads and one for cro5s-country travel. 

C. I;ORD ~-TOE TRI’(‘I< (‘~*YPIIS G 917 T ATU’D 
G 997 T). These XX I)oth commercial models 
with two-wheel dri\:c , slightly modified to meet 
army specifications. IMh are powered by V-S 
water-cooled gasoline engines developing about 78 
brake horscl)ower. In the model G 917 T the 
capacity is 3.6 liters (219.6 cubic inches), in- 
creased to 3.9 liters (237.9 cubic inches) in the 
G 997 T by enlarging the bore. The gear box 
gives four forward 51~~1s and one reverse. 
There is also a tyl)e G (157 T, a purely commer- 
cial motlcl but very sinlilar to the two army 
motlels. 

d. ;\IICRCEDFS BIXZ 3-Tar; TRUCK (TYPE LCF 
3000) . ( 1) Cl1assis. ‘I‘hr: chassis is of welded 
construction with prcss~d steel cross-members. 
The engine is mountc~tl at the front beneath a 
hood of normal type. IMh front and rear axles 
are supported by two longitudinal, semi-elliptic, 
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Figure 5.-22-ton tank transport trailer. 
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springs, each of which has a two-way shock ab- 
sorber. 

(2) Power, The Diesel engine is ‘a four-cyl- 
inder, O.H.V., water-cooled model of about 5 
liters (30.5 cubic inches) capacity. The gear-box 
gives four forward speeds and one reverse. There 
is an auxiliary gear box for selecting road cn- 
cross-country gear ratio. The driving- pobvcr is 
carried to only two of the four wheels. Similar 
vehicles of Mercedes Benz manufacture also exist 
up to the IO-ton class. Some of the smaller ones 
may be found with gasoline engines, but in all the 
larger sizes only Diesels arc used. 

e. Bi;ss~xc-NAG. 4%-TON DIESEL TRUCK. 

This is a conventional type of truck which per- 
forms satisfactorily under test. At the governed 
speed of 1,740 revolutions per minute, 93 brake 
horsepower was developed. Over a 1 OO-mile 
road circuit with heavy traffic, the vehicle aver- 
aged 21.1 miles per hour, and the fuel consump- 
tion averaged 8.72 miles per gallon. The vehicle, 
during the test, carried a load of 6% tons with- 
out any difficult)-. 

f. HEAVY WIIEELED PRIME MOVER Radscll- 
lcppcr Ost. (1) Description. This is a heavy 
prime mover with four large wheels, intended for 
use on the Russian front. This vehicle should 
not be confused with the Rrz~~/v~zsclrlrpprv Ost, a 
fully-tracked prime lnover also intcndcd for use 
on the I(ussian front, 

(2 j Spccificufims. 

Length .JO feet. 
\$‘idth . . . .T feet -I inches. 
Height . . . . . . IO feet. 
\\llcels (steel ) . . . . ITour, 4 feet 10 inches ill 

cliamc‘ttx. 
F.ngirl< . . . . . . . . . . . . A-cylintlcr, ill-line, air- 

~x~r~letl, 00 horsepower. 
I~ucl . . . . ( ~asolinc. 
Cajjacitv . .I).024 cubic centimeters. 

(307.40 cllhic inches.) 
( I\ ith 2.cylmtlcr, air- 
(.uolcd, 12 horselwwr 
ausillar~ starter engine), 

Ikive . . . . . . . . . . . . .._. 1 \~hwl, \vitll locking &I- 
iercntial. 

Gears . . I:i\.c i or\\ ad. OllC reverse. 
Speed, roatl (I milt< IW- hour (average). 
LVeight unloatlctl . .‘) tons. 
Useful load -l.i IIBllG 
Trailed load . . . . . . . . . .5.0 tons. 
N’inch cal,acit> 5 i) tons. 

g. HALF-TRA(.KED PKI sr~c RIOVERS AICD PER- 
~ONNICI. CARRIIXS. ‘I‘h~~x~ vchiclcs form the most 
successful sericbs pi-o~luc~tl I)!; the Germans, and 
have multifarious UCS. i;igure 00 gives brief 
comparative details of ~:K+. I%~~ dates given in 
column 3 refer to the pr~*5i1inctl (late of introduc- 
tion. In the same colut~m. thv initial letters in 
the manufacturer’s tyl)c. arc the initials of the 
original manufacturer. Thus 1~13 stands for 
Daimler Benz, 1211 for I:i&ng N.h.G., HL for 

Hansa-Lloyd (Rorglvartl ). II for I)~llag, H for 
Hanomag, and 1; ioi- F;~III~. The original manu- 

facturer may 1i0t IIC 111~. esclu5il.c maker of a 
particular type of vehicle,. fol- ccrtnin types may 
be manufactured bj. ~vcral lirms, 
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COMPARATIVE TABLE OF VARIOUS TYPES OF GERMAN HALF-TRACKED VEHICLES. 
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Clutch 

Fichtel and Sachs 
Mecano type 
PF 220 K. 

as above 

Braking system Suspension 

ATE Hydraulic foot brakes. Hydraulic Full torsion-bar. (Idler not sprunq, 
steering brakes. Handbrake works but fitted with shear-bolt safety 
mechanically on the steering brakes. device). 

as above as above 

Gearbox type 

Maybach pre-selective semi- 
automatic SRG 102128H. 

M aybach Engine 
type 

NL 38 TRKM 
0* 

HL 42 TRKM 

Manufacturer’s 
type 

D7 
(1938/9) 

D7 
(1940) 

as above 

D7P 
(1940) 

HL 42 TRKM 

kl6 
(1938) 

NL 38 TUKR 
0* 

HL 42 TUKRM 

kl 6p 
(1938) 

NL 38 TUKRRM 

HL 42 TOUKRRM 
-- 

kl 6p 
(1940) 

-- 
H kl 
6~ 

(1940) 

HL 42 TUKRRM 

NL 38 TUKRRM 
0* 

HL 42 TUKRRM 

BNL7 
(1936) 

NL 38 
Spezial. 

BNLS NL 38 TUK 
DRL8 or 

(1938/39) NL 38 TUKRXI 

Zg.Kw. TYPE 

1 ton 

““izf=~ 

10 

1 ton 10 

-- ~ 
Light armored carrier 250 

on Zg.Kw. i-ton 252 
chassis. 2.53 

Maybach Variorex 
VG102128H 

as above as above as above Note: One pair of oogies less than 
on zgxw. l-ton (Sa,Kfi. 101. 

Normal 4-speed type with 
auxiliary gearbox. 

- 

as above 

Mechanical hand and steering brakes. Full torsion-bar. (Idler not sprung. 
Mechanical servo-assisted footbrake. bv: titted.with -hear-bolt sa’ety 

dr+e). 
- 

I as above as above 

L 

as above as above 

kichtel and Sachs 
Mecano type PF 220. 

I ‘.- 

3 ton 11 

Medium armored car- 251 
rier on Zg.Kw. 3- 
ton chassis. 

as above 251 

as above 

L 
3T 

Fichtel and Sachs 
Mecano type 

F 

PF 220 K. 

5 
as above 

-n 

m 
CI 

as above 

as above as above 251 

-. 
5 ton 6 Zahnradfobrik A~hon gear- Mechanical steering brake?. Bosch Bogies with leaf-springing in pairs. 

box type G.45 V. (“on- pneumatic hand and footorakes. Idler sprung with 2 short tor- 
synchromesh). sion-bars, fixed in center of tube. 

Mechanical hand and steering brakes. Full torsion bar. (Idler not sprung. 
Bosch pneumatic footbrake. but fitted with shear-bolt safety 

device). 

5 ton 6 

Footnote at end of table. 
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COMPARATIVE TABLE OF VARIOUS TYPES OF GERMAN HALF-TRACKED VEHICLES.-Continued 

Zg. Kw. type Manufacturer’s 
type 

Maybach Engine 
type 

Gearbox type Suspension Clutch Braking system 

Bosch pneumatic foot brake. ATE 
hydraulic steering-brakes. Mechan- 
ical handbrake. 

Mechanical steering and hand-brakes. 
Knox pneumatz foot-brakes. 

Mechanical hand and steering brakes. 
Bosch pneumatic foot brake. 

BN 9 
(ca. 1940) 

HL 54 TUKRM as above as above 

8 ton KMm8 
(1935) 

HI. 52 TU Zahnrodfabrrk ZG 55. 

-. 

-. 

-. 

-. 

- 

Bogies with leaf-springing in pairs. 
(Spiral springing on idler). 

- 

8 ton KM”2 11 
HLm 11 

. (ca. 1939) 

HL 62 TUK “Non-synchronized”. Bogies with leaf-springing in pairs. 
(Torsion-bar springing on idler). 

N&x This model was being made 
up to 1942. but some later mod- 
els have full torsion-bar sus- 
pension. 

Mecano type K 230 K. 

8 DBs 8 
(1938) 

Bogies with leaf-springing in pairs. 
Torsion-bar springing on idler. 

Mecano type LA 80 H. DS0/8 Bosch pneumatic foot brake. (Mechan- 
ical steering brakes). 

Bosch pneumatic foot brakes. ATE 
hydraulic steering brakes. 

Mechanical hand-brake. Bosch pneu- 
matic foot-brake. Hydraulic steering 
brakes. 

__- 
Mechanical hand and steering brakes. 

Bosch pneumatic foot brake. 

as above 

8 DB9 
(1939) 

as above HL 8.5 
TUKRM. 

HL 85 TUKRM Mecano LA 65/80 B. 

s 

Meccano LA 65/80. 
z 

Y 

8 DB 10 
( 1939/40) 

Full torsion-bar. (Idler not sprung. 
but fitted with shear-bolt safety 
device). 

18 ton HL 98 TUK Zahnradfabrik Type G 65 
VL230. 

as above F-2 
(1938) 

--_- 
F-3 

(1939) 
Mecano LA 80. z 18 ton as above as above HL 108 TUKRM 

Figure 60. 
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I. On-Carriage Fire Control Equipment 

a. GESI<RAL. German on-carriage fire control 
tlcvices for field artillery, antitank artillery, sclf- 
prq~elled artillery, and tanks, are generally simi- 
lar for all pieces of each class. All are character- 
izetl b\- excellent \\-orlcmanship and ease of opera- 
tion. 

11. FIELD XRTILLEKY. (1) GPIICY~. Field ar- 
tillcr~~ on-carriage tire control equipment is tle- 
signed for both tlircct and intlirect laying. Eight 
nlounts of aziniuth compensating type autoniati- 
tally allo\\- for ti-uniiion cant when cross-leveletl. 
The angle-of-site mechanism is graduated from 
100 to 500 inils, 300 mils representing normal. 
The gun is laid at the quadrant elevation on the 
sight by matching two arms, one moving with the 
gun. the other \zith the sight bracket. Fire atl- 
justnient depends 011 the accuracy of this rather 
difficult pointer matching. Range tlrums. gratlu- 
ated to suit the particular pieces on \vhich they are 
mountetl, are operated 11y handy\-heels. 

(2) Panoramic tc,lcscopc M.32. This is the 

P-’ 

Figure 7.---Purwrw& Trlesco~c .1132. 

stantlai-(1 Gc~rnnn lic,ltl artillc~-1. .b~:llt. :LIICI col1sists 
ot the i0110\\ i11g : 

ia) Sfc’lll. .\ stcn: fits into n tulmlar socket 
011 die bight I~-ackc’ Of the gLll1. 

ill) Xofafirlg head. JTnill :1nt1 .lipping azimuth 
SGll~S arc :lttachYl to 1llV ro1atiIlg IkYltl. It call 
l)c rotated I)!- ol)er:ltillg ;I cltiicl, wledsc. or, for 
finer adjustnient, by niicrometcr li~atl~. 

Cc) --4.zimrfh scalrs. Tl ic nmiii scale is fixctl 
rel;lti\-c to the rotating hcatl. Ii i5 x-mtluatctl in 
li~mcll-etls of mils. iiunil~m~l 1)~. t\\m. fl-on1 zero 
to 6.100. The slipping scalp 1011~ ,IVS cyery move- 
niclit of the lilain scale. Imt cm 1)~. rckkted intle- 
lwidentl\-. It is gi-a(lii;tte(l iii 11111i~lr~~1s of mils, 
lllulllwetl ill t\WJS 11-0111 z(‘r0 to .2 right Ultl left. 
A micronicter tlrulll. \\.itli tisc~l ;Lti(l llic~val~le 
Scales, \VCIl-1iS ill conjunction \\.itli main ant1 slip- 
ping sml~~s. IL)tli are h (~i-n(l~iatc~(l ill Inils. iiumlwwl 
hy tc,lls. The int1t.s IS 011 ;I lisc,tl ring hetuwq 
the t\vo scnles. 

id) l?‘lrn!afioll lilicm/,?rfu. Turning this mi- 
crometer head tills tlic object $$ASS;, raising or 
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GERMAN TAXI< AND ARMORED CAR SIGHTS-TURRET SIGHTING TELESCOPES 

- - 

.- 

. . 

- 

USED ON 
Magni- 
fication 

w 

Field 
Degr& 

\x,‘l’eight 
(pounds) 

2.5 28 

Overall 
length 

(less eye 
guard) 
(inches) 

19 19 

2.5 25 22.5 20 

2.5 

~- 

25 ,22.5 21 

2.5 25 

_- .~ 

32.25 24 

2.5 25 32.25 21.5 

i%:: 
(Meters) 

Ex:t 
Pupil 

distance 
(mm.1 

cntranc, 
Pupil 

liametel 
(mm.) 

- 

- 

17.5 

17.5 

12.5 

12.5 

TYPE REMARKS GUSS AND AMMUNITION 

7.92 mm MG 13. 

2 cm h’7u.K. 38. 

7.92 mm M.G 3% 

2 cm Kw.K. 30. 
7.92 mm M.G. 34. 

2 cm Kw.K. 30. 
7.92 mm M.G. 34. 

/ 

3.7 cm Kw.K. (AP and HE). 
7.92 mm M.G. 34. 

5 LM Kw.K (.AP and HE). 
7.92 mm M.G. 3/r. 

7.5 cm Kw.K. 

7.92 mm M.G. 36. 

7.5 cm Kw.K. 
7.92 mm M.G. 30. 

5 cm Kw.K. (APC and HE) 
7.92 mm M.G. 3/r. 

5 cm Kw.K 39 AP or APCHE 

7.92 mm M.G. 3/r. 

7.5 <nz KwK. 40 APCBC 
HE 
AP40 

7.92 mm M.G. 34. 

__-- 
Pz.K#jw.I. Models A and B. T.Z.F.2 and 2X. 5.5 It is not known with what gun the T.Z.F.2 

was used. nor in which vehicle. Monocular. 

T.Z.F. 30. 4.wheeled armored car. 
Sd.Kfz.222 and semi-tracked 
AL. Sd.Kjz. 250/9. 

1200 - Little is known about tl& telescope. 
MOtlClCUlar. ; 

T.Z.F.4. Pe.Kfijw. II Models R to C. 1200 

T.Z.F.4/36 
and 4/38. 

First confirmed Leitz design. Monocular. 

The range of 800 metres applies to T.Z.F. 
4/36 and that of 1200 metres to T.Z.F. 
4/38. Monocular. 

5 

-- 
.5 

MUllOcUlar. 

Monocular. Modified T.Z.F. 50. superseded 
by T.E.F.5d. 

2.4 23.5 32.25 21.5 5 12.5 MOIKJCUlaI. 

2.4 23.5 32.25 23 6 14.4 

13.2 

- -- 

- 

Pz.Kfifw.II Model F. 1200 
800 

T.Z.B. 5~. Pz.Kf~jw. III Models A to D. 2000 
800 

2000 
1500 

T.Z.F. 5~. 
( Vorl) . 
5 cm. 

Pz.Kpfw. III Model E, etc. 
(See Remarks). 

T.Z.F. 5b. Pz.Kpfw. III with 7.5 cm. 
Kw.K. Models J to N. 
Pn.Kpfw. IV Models B to F. 

2000 

800 
-- 

2000 
800 

T.Z.F. 56/36. Pz.Kpjw. IV. Models B to F. 

T.Z.F. 5d. Pz.K$fw. III. Models F and J. 3000 
1500 

2.4 5.5 

Ps.Kpfw. III Models L and M. 20.13 

31.8 20.13 

13.2 

13.2 MOMXUlU. 

The HE scale serves for the machine gua alao. 

T.Z.F. 5. 1.500 
3000 
1200 

2500 
3300 
1.500 

6% 
Remarks) 

5.5 

5.5 

2.4 

2.4 T.Z.F. 5f 
(Vorl) 

Pz.Kpjw. IV Models F2 to II. 

Figure 9. 



GERMAN TANK AND ARMORED CAR SIGHTS-TURRET SIGHTING TELESCOPES-Continued 

USED .ON 

T 

GUNS AND AMMUNITION EL?:: 
(Meters) 

Mapi- 

“=EY 

Field 
:Degree: 

OVWdl 
length 

(less eye 
guard) 
(inches) 

- 

5) 

-- 

-- 

-- 

-- 

-. 

-~ 

- 

Weight 
(pounds) 

Exit 
Pupil 

listance 
(mm.) 

- 

< 
_- 

-- 

- 

Entrance 
Pupil 

liameter 
(mm.) 

REMARKS 

5.8 3ooo 
4ooo 
1500 
(See 

Remarks) 

2.4 

1200 2.4 

1200 2.5 

8.8 cm Kw.K. 36. 4000 
7.92 mm M.G. 34. 1200 

2.4 

3GQo 
.5ooo 
(See 

Remarks) 

3000 
4000 
2000 
Csee 

Remarks) 

3000 
4000 
2000 
(See 

Remarks) 

2.5 

2.5 
5 

TYPE 

13.9 Monocular. 
The HE scale 8erves for the machine gun also. 

Pz.Kpjw. IV Models G to K. 32 26 

28.4 21 

32.5 
___- 

37 

45.1 63.88 

44.5 44 

7.5 cm Kw.K. 40 APCBC 
HE 
AP 40 

7.92 mm M.G. 34. 

T.Z.F. 5f. f. 

.r. 
$2:. ‘. 
c-j 
2.1 j 
f. 
.E’ 
:_ , 

!,: 

k 

.:: 
I , 
I ; 

_’ 

, 

5 12 Monocular. T&F. 6. 2 cm Kw K. 30 and 38, and 
7.92 mm M.G. 34. 

S-wheeled armored car and 
Pe. sp. wg. II 

(Luchs) Sd. Kjz. 123. 

2 cm Kw.K. 38 and 
7.92 mm M.G. 34. 

T.Z.F. 6/38. Little known about this telescope but known 
dimensions agree with those for the 
T.Z.F.G. Monocular. 

-___~ 
Binocular. Adjustable interocular distance. 26 

/ 
29 

19 
15 

6 

6.2 

15 T.Z.F. 9b. Pz.Kpjw. Tiger Model E. 

T.Z.F. 9d. Ps.Kpjw. Tiger Model B. Monocular. 
The HE scale is believed to serve for the 

machine gun also. 

8.8 tm Kw.K. 43 APCBC 
HE 

7.92 mm M.G. 34. 

15 Binocular. Light and dark filters fitted. The 
HE scale serves for the machine gun also. 

T.Z.F. f2. Pz.Kpjw. Panther Model D. 7.5 cm Kw.K. 42 APCBC 
(L/70) HE 

AP 40. 
7.92 mm M.G. 34. 

Monocular. dual magnification. 6.2 
3.1 

T.Z.F. 120. Pz.Kpjw. Panther Models A and G. As above. 

HULL MACHINE GUN TELESCOPES 

R.Z.F. f. Early models of most tanks. 7.92 mm M.G. 34. 
(gimbal mountmgs). 

200 1.8 
(fixed) 

__-- 
200 1.75 

(fixed) 

5 / - 1 Cranked. monocular. moving-eyepiece type. 

-‘- 
Cranked. monocular. moving-eyepiece type. K.Z.F. 2. Pz.Kpjw. I, Commander’s. 7.92 mm M.G. 3/r. 7 5 

Fz.Kojw. II, Flamethrower. (gimbal and ball mountings). 
Ps.Kpfw. III. Commander’s 

and MC&IS F to J. 
Pz.Kpfw. IV. Tiger and Pnnlher. 

I I I I I I I 

Figure 10. 
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lowering the line of sight. The elevation scale 
is graduated in hundreds, from 100 mils to 500 
mils, with 300 as normal. The micrometer is 
graduated in single mils numbered in tens. 

(e) Eyepiece. This is at the end of an arm 
and can be turned in any direction. The recticle 
which may be illuminated has an interrupted ver- 
tical line with an inverted “V” for elevation. 
Late models of the M.32 as well as ~111.32 K 
sights have a horizontal scale added to the reticle. 

( f) Characteristics, M.32 and M.32 K. 

Power . . . . . . . . . . . . . . .4 x. 
Field of view. . . . . . . . . . . . 10”. 
Diameter of exit pupil. .I.8 inches. 
Overall length . . . . . .6.25 inches. 
Weight . . . 5 pounds. 

, 

Figure Il.-Panoramic Telescope M16/18. 

TM-E 30-45 I 

(3) Panoramic Sight M.16/18. (a) Des&p- 
tiolz. The M.16/18 sight differs from the M.32 
as follows : 

It has no slipping scales. 
JYhen the azimuth scale is set at zero, tE.e rotat- 

ing head forms an angle of 90 degrees with the 
eye piece. 

X cross-level vial :~sembly is secured to the 
shank. It is adjusted 1)~ turning an eccentric 
plug. 

( b) Clraractcrisfics. 

Power . . . .-1 x. 
Field ,of \-iv\\ 10”. 
I)iameter of csit pupil. 1.5 inches. 
Lcn~th Owr-all .0..?5 inches. 
Weight . . . . . . . . . . . . . . 3 pounds 5 ouuces. 

c. ANTITAKK GUNS. (1) Gemral. All German 
antitank-gun sight mounts have facilities for ap- 
plying range, and most have a means for applying 
lateral deflection. Characteristics of various 
sights are : 

(a) 2 C$S~ S.Pz. B41. Open sights “U” and 
acorn. Graduations for range, but no mechanical 
arrangement for applying deflection. Telescope 
sight fits into a trigger housing on sight mount. 

(b) 5 ~111 Pak 38. The sight incorporates lat- 
eral deflection gear ant1 means for adjusting line 
and elevation. Range tlr-urn is graduated to 2,400 
meters (HE) and 1,400 meters (AI’). 

(c) 7.5 CM Pak 40. As for 5 cm Pak 38 but 
graduated to 2,800 mils (HE) and 1,400 mils 

(API. 
(d) 7.611 cm Pak 36 (I,). Rocking bar recipro- 

eating ; range indicator graduated to 6,000 meters 
( APCBC) and. 2,000 meters (AP 40). Elevation 
indicator graduated in meters for three types of 
projectiles and in mils up to 800. 

(e) 7.5/5..5 cm Pak <!I. Range drum with five 
scales. The first is graduated in mils, the remain- 
ing four in meters with decreasing range limits; 
believed used as muzzle velocity decreases with 
rapid wear of the taperctl bore. A deflection mech- 
anism is located below the range setting handle. 

( f) 8.8 cm Pak 43/31. There are two tele- 
scopic mounts side by side on the left. One, of 
rocking bar type, is for antitank use, and the other, 
similar to the sight mount of the 10.5 cll~ le. 
F.H.18 is for indirect laying. 

VIII-I 3 
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Figure 12.~Sight 11101412ts. (Ixft) ITor 10.5 ml Ilowitrrv m I’,-. Kpfv. III c-11tr.rsi.r (\‘trl. IIJ) (h’i!/ll/) /%r 7.5 cm Pok 
40 err C 24’~ IL (381) loll/: clitr.s.sis. 

~i!we 13.-si{lht mmrts. (Lrf t) For 75/55 NIW Pak 41 Gull. (Right) I;OY 8.8 cm IBilk 43/41 Gz(.Iz. 

Figwe Il.-,Siqht ww~~ts (Left) For 7.5 cm (Stat. K40) Pz. Kbf?t,. III cllrrssis. (Right) I;CJU 7.5 CM oil 1’:. Kpfzv, 
Ill R./O uoluv)~ cupola. 

12) Zidfcw~oIz~, Z.F. 35/II S.v.o.4 This is conical retitles. Thv anglr ~‘rom conical to ver- 
the sight now used with all antitank guns. It has tical reticle is 4 inilb. giving it Inasiniunl lay-off oi 

on2 main graduation \vith three secondary gradua- 24 niils on each sitI<,. Tllr fic.lcl of view is ,C: clr- 
tions on each side, and a vertical line between the grres, and nqni tication thrrr*-fc 11~1. 
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I:i~/lci.~’ 15.-.Ci~flst mmf1It.~. (Top) For 7.5 rw Flowitzev. 
(Celft~Y) I’oY 1O.j ruf IdFN 18 Hm~~itxr. (Hottcwr) I:or 

15 ‘.I,? .S’fG 33 Ho~i\‘itxr. 

(3) ~-1i/slriii.c~~ic.lflflr~/~,~l .:s. This is the sight 
usctl ior illt1ircc.t 1;~) ~iiq 0i alltit;tiik guns. It con- 
sizts; 0i ;L tangent ~l~,\:~ticul tlruni, bwring ring, 
a11cl tclczcopic sight \\ Iill lo-tlcgr~be field of view 
and 3-1xn~~r rn~igliilic;c~ic,ll. ‘fhe tangent elevation 
tlruun is gr;itltt;ttetl il-llill mw to 1.300 niils by 
1~~111tlrt~ls. ant1 the IKTLI-~II~ stxlc iron1 ztw to 6,100 
mils in IiuntlwtlS. 1 k1111 hove micronieter atljust- 
mciits for x1-0 to 100 \rlilh. 

(1. .~~:I.F-J’I:oI’I.:I.I.~.I) .\I:,~II.~.I.:I:Y. 1Iost (krmnn 
seli-propellvtl assault ;lrl(l aiiIitan1; gllns of 75 111111 
or ii~oi-e calil)er ue th<* .l’ji, %.I;. series of direct- 
laying tcleKol)cs. I*:s~.,~ptillg t/It% .Yjl. %./-. .Y, 011 the 
S.8 cl/c /‘ok #3/3 (I. if J OII I’-. Itry. I’n/rtlrcvT, 
the)- arc nionntctl 011 ;L %ic,/l.ijlr.ic-/l/rc/l~ 3? (Z.E. 

37) sight t~~c1;t.t. 7‘lrii >igllt l)i-acid has cross- 
le\-vlling dc.llc.i.tioii ;III(I l’;illg~ atlj~lstn1ctltS. Since 
1042 panormiic siglllb ih,uctl ior self-l)ropelled 
artillery ha\,e bee11 I-~~tlLlccc1 to one for each tLVO 
gLl”s* 

e. TAXK ,1x1> ;\IOIOI:ICI) (‘.\I< ,SI(;IITS. (1) GCll- 
c~.(il. Ck~riiian talik aiitl arllloretl car sights are of 
articlllate(l statioll;Lr~\. c!-c,piece tyl)e, \vitli verti- 
cally lllc)\-ing reticlch. ‘1‘11~~ arc i0l- tlirect laying, 
anal coiiSist of t\vo 1li;iill l):i~-ts : 0l)jective tulx alld 

reticle box, \vhicll 111~ 11 C’ \viLh the gun : ant1 the cyc- 
piece ttll)e. ml-i-viiig iii~ r;tiigc control, \Vhich re- 
mains stationary. ( I kt:iils of tank aid armored 
car sigllts ;w.’ givcii iii ITig~~w 9.) 

(2) Rmiqr .wu/~~.c. I<:~i1q. scales (inclu(ling an 
allo~~niice i0r junil) i c,cJllbi<t of ;L series of small 
circles ah~ut the CI~III(XI ;lsis, gr:ltluatetl in hun- 
tlretls oi mctws, :ui(l 11111iil~~ixd every 200 meters. 

Thaw for various 1j1.1 jjectilcs are marid accord- 
ingly. Iia~igrs arc’ 1-(.;1t1 q:ainst a fixctl translu- 
cent poiiitvr at the till, c,i the field of view. 

(3) Rrtirlc nfcIrJ:ill,q.c. Reticle markings con- 
sist of a l;ii-ge cc.iit~:~l triallglc. or inverted V, with 
three smaller trianglcas OII each sitle at 4-lnil inter- 
vals. The ccntu ap’x is the nrmnal aiming point. 
Zeroing linol)s for liiit i “.S,~it,~“) ant1 elevation 
( “fli~ll~~” ) ;ciitl i-c.ti~.l~. illullliiG~tion ;irc provitlctl. 
The ol)tic;ll ant1 rncc~ll;~~lic:~l joint is a dust proof, 
\v:ltel--tig-hl pi-iwi .<\ ~1~711. ~i~~iall~~ lilnitctl to -20 
degrees tl~~“-~~~ioll x1(1 ~30 degrees elevation. 

(4) .lTnt-lriur-gr//i .Xi~h/X. 1Tndiinc-gun sights 

OII t:i111~ :i11~1 arirlor-c,tl wr< are [ised in gimld or 
InI1 11iom11~. \villi 111(- c)l)tical axis oflsct so that. 

the liirc 0I sight is C.IOX~ to Ilir. Iliadline gull when 

it pass;“5 lhrough 111~. InIl. Tlic reticle has no 

lxllp? or tleflect1c,n *I’ltlllp. Zwoing xtlpstments 
are provided, liu\\~c,vei-, 3~ \vell as illumination. 

VIII-l5 
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Figwe 16.-AiGrg Circle, Kkr 31, with case artd illwr~inc~fir~g uppurrlhs 

Figure 17.-Gumer’s qzladrallt. 

WI-I6 

2. Off-Carriage Fire Control Equipment 

Cl. GETIXAL. T.ilx their other optical instru- 
ments, G~rninn off-carriage tin-(L control equipment 
is superior ill (1cs1, ‘(ln ;1~1ci ~~oi~l,lll;cll’;llil). Most in- 
strunivnts whicll arv qrlite 5itnilar to our own 
could be uwtl t+fecIively 1)~ A\llictl troops. 

b. ?I ‘irlkclrrrcsscr 3.j ( I I ‘..I I. 3.5 ) , GUNNER’s 

QUADRANT. (I ) (;c~licral. ‘I‘liis gunner’s quad- 
rant is sinlple and well ccm>tl-llcted. The frame 
contains an elevation arc with ;L scale graduated 
in tewmil units fro111 zero to 1 ,ooO mils in black 
numerals, and iroll 600 to 1.600 mils in red. . 
The quadrant arm carries ;I sprat level and is 
provided with coarse‘ and fin<, scre\v-type adjust- 
11Kmts. 

(2) ClIclrar-i‘~/-i~slic~.s: 

Weight . . . . . . . . . . . . . .._. 1 .i5 ~ll’lmd~. 
Hci&t . . .._.....___.... 1.113 in< 11~5. 

\\‘idth . . . .0.93 ill(.h. 
Length . . . . .4.03 i~~clics. 

c. Ricl~t1;r~ri.s .ql (K/cl-. .?I I. .I,IMIXG CIRCLE. 
( 1) (~CII~‘IYII. Xlatcrial. \\.ol.l,ln;l~l~;hi~~, and de- 
sign of the Rbr. 3 1 are excelht. and no expense 
has been spared in its pro(luctioll. It is con- 
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Figure 18.-70 cw Karlys, Firldcr x’itlz ndj~~sf~~r~~ lufll ~t~rti c-uru~l,~~, CU.Y,‘. 

strutted in three major parts: the periscope, the 
telescope, and the angle-of-site mechanism. \\:hen 
assembled, these can be mounted on the spindle 
of a tripod. The instrument can be uwd to mcas- 
ure vertical and horizontal angles: by using the 
magnetic ncetlle, magnetic bearings can be taken. 
1Vhen disassembled, part of the instrument can 
be used for plane table work. 

(2) Description. The periscope is fitted to 
the aiming circle by means of a tlov~tailed slitlc. 
Its function is merely to raise the line of sight. 
It has no magnifying power. The telescolw has 
an adjustable focussing eyepiece, with a leveling 
bubble on top. A lighting attachment is provitltd 
on the left side. To the left of the telescope is a 
spherical level by which the head can be leveled. 
The angle-of-sight mechanism can be rotated 
through a total of 1,400 mils, the horizontal being 
300 mils. The smallest graduation is 1 mil. 
The traversing mechanism is graduated in mils 

iron xro to i~.-N)o. .\ (Itlick rcslense mechanism is 
provitletl. 

The ~ril~~l is ntljtl~lalJ~~ in height and has a 
tra\-erring nie~lianisn~. .1 spintlle projecting from 
thy traversing 1~~1 forties thra support for the aim- 
ing cii-cl<,. ‘I‘\\-0 riilg, in xvliich the spindle is 
mount~~l cccc~litrically CC ~ntrol its wrtical position, 
ant1 1)~ rotxtirlg thesr, I-iligs the spherical level 
can lx Ccnlc~l-cYl. 

(1. I\l.zsc;1: T~rNIw:I<,s. ( 1 ) Grrrc7Vl. In gen- 
eral. ( ;ertliaii wiige lill(l~.r,~ art’ oi the stereoscopic 
tylw. 1111t a 70-cm l):~w ~(rincitlence range finder, 
thoug-11 110 lollg(~- in l~ro~lwtion~ is still in use. 
Rangy fintlcr- arc’ 1;110\\ 11 IO c,sist in the following 
sizes : 

70-cm Ime. 
l-lll,~l< r hw. 
1.5.tth tcr basr. 
4-III~-lcr baw. 
6-m lc’r lm% 

lo-rnt 1I’r has?. 
12mcter base. 
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I;iyrirc l’l.--J-ilrc,tc~r Ktlllgc I*idrY, Jldzl l~lil Jiii R10. 

Pigwe 2O.-Ra~rge Fidrr, 1.5 wter-Btrsc. (Top) Assr~r~blrtl sticky,.. (Hottoru) .hsc~~~l~l~d rrurlv fov use. 
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(2) 70-cm Range Finders 14 a&?‘3~rEntfer- 
nungsmesser 14 and 34). 

(a) General. The 70-cm (27.56 inches) co- 
incidence range finder is used by German ma- 
chine-gun and mortar units, and by airborne 
troops for obtaining the ranges of’ground targets. 
It also is used with the M.G.34 for antiaircraft 
fire. For adjustment an artificial infinity is used. 
There is no adapter for mounting on a tripod. 

(b) Characteristics. 
Base length . . . . . . . . . . . ..70 cm (27.56 inches). 
Magnification . . . . . . . . . . . 11 x. 
Range . . . . . . . . . . . . . . . . . . 219 to 10,930 yards. 
Weight of Range finder.. 10 pounds. 
Weight of case complete. .4.5 pounds. 

(3) l-Meter (39.37 inches) Stereoscopic Range 
Finders. (a) GeneraZ. These portable l-meter 
base range finders are used largely by light anti- 
aircraft units manning 20-mm and 37-mm guns. 

(b) Characteristics. 
Em.R. 1 wt. Em.R.36 1 nz. 

Base length . . . .39.37 inches . . . . . .39.37 inches. 
Magnification . .7.8 x . . . . . . . . . . . . 6 x. 
Range . . . . . . . . .275 to 8,740 yards.545 to 10,930 

yards. 
Weight . . . . . . . .9.9 pounds . . . . . . .I6 pounds. 

(4) 1.5-Meter (59.06 inches) Stereoscopic 
Rarlge Fkder (EmR.l.5 VIJZ). (a) General. This 
range finder is provided with a tripod and is only 
used against fixed targets. 

(b) Characteristics. 

Base length . . . . . . . . .; . . .59.06 inches. 
Magnification . . . . . . . ...* 11 x. 
Range . . . . . . . . . . . . . . . . . .435 to 21,860 yards. 
Weight . . . . . . . . . . . . . . . . . 20.9 pounds. 
Weight of tripod . . . . . . . .39.6 pounds. 

(5) B-Meter (157.48 in&es) Range Finder 
(Ern:R. 4 m). (a) General. This is the stand- 
ard instrument for use with heavy antiaircraft 
guns. It may be employed either as an independ- 
ent range finder, or incorporated into an anti- 
aircraft director. As a range finder it is served by 
a crew of four: rangetaker, layer for line, layer 
for elevation, and reader. 

(b) Characteristics. 
Range . . . . . . . . . . . . . . . . . .from 2,200 feet. 
Weight . . . . . . . . . . . . . . ...420 pounds. 

(6) 6-, lo-, and 1ZMeter Range Finders. 
These instruments are used for range measure- 
ment for seacoast artillery. 

.- .-.-.,.. 

.Section IV. SIGNAL EQUIPMENT 

I. Constructional Features 

a. GENERAL. Two features stand out in the 
construction of Germany Army communications 
equipment : the unit cohstruction methods em- 
ployed and the material from which the units are 
made. 

b. UNIT CONSTRUCTION METHODS. Practically 
every piece of radio equipment is constructed in 
uhits, which are secured to panels and to each 
other, electrical connections being made by plug 
and socket strips or by screwing tags or solder- 
ing wires to a terminal strip. In most cases this 
permits quick dismantling for servicing and re- 
pair. 

c. MATERIALS USED (1) General. The metal 
from which radio sets are made is almost uni- 
versally an alloy of about 90 per cent magnesium ; 
8 pep cent aluminum; and 2 per cent zinc, copper, 
and other metals. Each unit consists of a die- 
casting of this alloy. Not onli is the main sub- 
chassis cast, but also the screening plates, bosses, 
and recesses for mounting components. The cast- 
ings are accurately made, requiring little machin- 
ing, thus establishing excellent mechanical rigid- 
ity and improved electrical performance. 

(2) Tuning condensers. Main tuning con- 
densers are made from the standard alloy. Both 
rotors and stators are machined from a block 
casting. Thus, there can be no deterioration in 
performance due to corrosion between individual 
plates and their mountin& 

(3) Insulation. Extensive use is made of 
ceramic materials for insulating; they are used 
for tag strips, tube holders, tube bases, coil 
formers, and almost universally as the main 
bearing for ganged condensers. Where coil 
formers are not made from ceramics, porcelain 
or pressed bakelised paper is used. 

(4) Condensers. Trimmer condensers are 
usually either small, air-spaced ones, or of the 
silvered ceramic-disc. type (Philips), which are 
used to some extent in British and American 
equipment. Small, fixed condensers are the tubu- 
lar ceramic type or flat mica type in a bakelite 
shroud. Except in older versions of the 100 
W.S., mica is used sparingly. Larger condensers 
are paper-dielectric Mansbridge type. No color 
coding is used, the values being printed on the 
condenser in mF, pF, or centimeters. 
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(5) Resisto7s. Resistors are usually of the 
noninductive carbon type, although a few wire- 
wound ones are employed purely for direct cur- 
rent purposes, such as voltage dividers. No color 
coding is used, the values being printed on the 
resistor in ohms. 

(6) Coils. Low frequency coils and chokes 
are wound with single-strand, enamel-insulated 
wire, or with silk-covered liztendralzt wire. High 
frequency coils usually are wound with bare cop- 
per or copper strip. Alternatively, the coil 
former has a helical groove in which a thin layer 
of copper is deposited, apparently by electrolysis. 
The inductance of most high frequency coils can 
be varied within small limits by adjustment of a 
co-axial iron dust core, or copper ring. Inter- 
mediate frequency transformers not only have 
iron dust cores, but are in many cases completely 
enclosed in an iron dust shrouding. 

(7) Tubes. German radio receivers of modern 
design have only one type of tube throughout, 
usually a pentode. These tubes are not always 
used in an orthodox fashion-for instance a pen- 
tode may be used as a diode=but the method 
considerably facilitates the supply of spares. 

2. Power Supplies 

Power supplies vary according to the purpose 
for which the piece of equipment is used. Vehi- 
cle sets employ separate rotary converters driven 
from the U-volt vehicle storage batteries. These 
converters are of heavy rugged construction, 
and therefore remain serviceable for long periods 
without attention. Ground stations employ stor- 
age batteries and dry batteries, pedal operated 
generators, or small gasoline electric sets. Pack 
sets employ storage batteries with dry batteries 
or synchronous vibrators. 

3. Simplification 

a. CONDENSERS. Great pains are taken to make 
the working of the sets as simple and reliable 
as possible. Tuning condensers are driven through 
a chain of precision gearing, using fiber and 
spring-loaded metallic wheels to remove back- 
lash. 

b. DIALS. The dials are of a large size, with 
calibration spaced over 300 degrees or more. 
They are accurately marked out, permitting the 
frequency to be set to very close limits without 
the use of a wavemeter. Most dials are marked 
with one or more check points, allowing initial 
calibration to be accurately set or checked by 
means of an external or internal crystal oscilla- 
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tor or by means of an internal “glow crystal” 
(leuchtquarz). 

c. NUMBERING. As an aid to both construction 
and servicing, each component in a set has a 
number, and in many cases the wiring is num- 
bered also. Any two points bearing the same 
number are directly connected. 

4. Armored Vehicle Radio Sets 
a. GENERAL. Complete sets in armored vehi- 

cles include transmitter, receiver, power units, 
and accessories, referred to by the designation 
Fu., followed by a number. An exception is the 
voice transmitting set Fu. Spr.f. used in self- 
propelled field and medium artillery vehicles and 
certain armored cars. This set has no Fu. num- 
ber. Transmitters and receivers individually are 
referred to by a description and a letter, such 
as 10 watt transmitter “c”. 

b. RADIO SETS USED. The following tabula- 
tion shows what complete radio sets are likely 
to be installed in various types of armored and 
self-propelled artillery vehicles. Details on these 
sets will be found in the accompanying tables. 

Vehicle Radio 

7 C;ommander’s tank . . . . . . .Fu.8 and Fu.5; or Fu.7 
and Fu.5. 

Fighting tanks, all types. .Fu.S and Fu.2; or Fu.5 
only. 

Assault guns . . _ . . . . . . . . . Fu.5 and Fu.2; or Fu.5 
(in armored formations) only. 

A&ored OP vehicles. 
(artillery) 

Assault guns (artillery 1 

Self-propelled antitank 
guns . . . . . . . . . . . . . . 
(light and medium 

chassis) 
Self-propelled antitank 

. .Fu.8 and Fu.4; or Fu.8, 
Fu.4, and Fu.Spr.f. 

. .Fu.8, Fu.16, and FUSS; or 
Fu.16 and Fu.15; or 
Fu.16 only. 

. .Fu.8 and Fu.5; or Fu.5 
only. 

guns . . . . . . . . . . . . . . . . . Fu.8 and Fu.5; or Fu.7 
(heavy chassis) and Fu.5; or Fu.5 and Fu.2. 

Antitank-assault guns . . .Fu.8 and Fu.5; or Fu.5 
only. 

Lynx (reconnaissance) . . . Fu.12 and Fu.Spr.f. or 
Ft4.Spr.f. only. 

Antiaircraft tanks.. . . . . . .Fu.S or Fw.2 only. 
(Flakpanzer) 

Self-propelled heavy in- 
fantry gun . . . . . . . . . . . .Fu.16 only. 

Wasp and Bumble Bee. . . Fu.Spr.f. only. 
Armored cars ( except. . . . Fu.Spr.f. only. 

eight-wheeled vehicle) 
and semi-tracked ve- 
hicles with armament. 

Armored cars . . . . . . . . . . .Fu.lZ and Fu..Spr.f. 
Eight-wheeled armored 

car . . . . . . . . . . . . . . . . . . Fu.12 and Fu.Spr.f. or 
Fu.Spr.f. only. 

‘I 
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SPECIFICATIONS OF VACUUM TUBES USED IN GERMAN ARMY SIGNAL EQUIPMENT 

CATHODE TYPE 
AND RATING 

USE AND 
APPLICATION 

- 

( 
a 
1 

-- 

- 

- 

- 

-i h 

NUMBER TYPE 
Plate Grid 

yzaaw&e yga;y 

mum mum 

-- 
VOLTS VOLTS 

- 

screen 
yzaaz 

mum 

-- 
‘I 

.- 

_- 

I 

Plate 
hrrent 
It Plate 
fgdyge 
cared 

Screen 
Currm 
t scree 
VIqd;B 

cated 

MA 

t 
n 

-_ 

-_ 

-- 

Plate 
Resist- 
ance 

Tram- h&i,;; 
con- 

ductance Factor 

Ytibq 
Plate 
Dissi- 
pation 
-- 
@ATT. 

- 

1 

-- 
1 

-- 

, 

-_ 

-- 

- 

-- S’ 

-. 

-1~ 

~~~ 

MA 

- 

Load 
output 

AalE- 
screen 
Dissi- 
pation -- 

WATT’ j _- OHMS 

_-- 

-I- 

7.000 

OHMS 

6 

8 

.015 

3 

0.9 

-- 
umhos u 

-- 

12.000 

-- 
2.500 30 

1.21M 

10M 

~~ 
1,800 2.200 

2 

20M 
~- 

2.100 4,000 
~- 

50,000 9.500 

<OLTS 

100 

loo 

100 

250 5 

2.0 

2.0 

1.0 

Maxi- 
tTl”lll 
Grid- 

‘&? 
pacity 

uufds 

1.7 

0.003 

0.003 

14,000 

-7 
C.T. 

- 

-- 
AMP 

A52 Telefunken Duo-Diode 
AB2 Valve Receiver 
4D1 Loewe Tube 

Ind. 

JOLTS 

4 
A.C. 

0.65 H.F. Rectifier 

AC2 Telefunken 
AC2 Valve 
AC2 Tungsram 

- 
AF3 Telefunken 

Triode 
Receiver 
Tube 

4 
A.C. 

0.65 
Ind. 

Audio and H.F. Tube 
Oscillator 
L.F. Amplifier 

AF3 Valve 
AF3 Tungsram 
4H2 Loewe 

Variable 
m” 
Pentode 
Receiver 
Tube 

Ind. 
4 

AC. 0.65 
Variable mu H.F. 

Tube 

AF7 Teiefunken H.F. Tube 

AF7 Valve 
AF7 Tungsram 

Pentode 

Receiver Ind. 4 
A.C. 

0.65 Audio Frequency 
Amplifier (Resistance 
Coupling) 

4Hl Loewe Tube Audio Tube 

AL4 Telefunken 
AL4 Valve 
4EI Loewe 

Pentode Output Pentodc 250 -6 

AZ1 Telefunken 
AZ1 Valve 
TAZI Tungsram 
A21 Phillips 
VG5007 Hoges 

Ind. 4 
l A.C. 

Duo-Diode 
Rectifier 
Tube 

4 Full Wave 
Rectifier 

DAFI 1 l’ariable 
*II” 
Pentode 

1 2 

D.C. 

Diode 

Variable mu 
Pentode 
Low Frequent, 
Amplifier 
H.F. Rectifier 

DCHll rriode 1.4 
Hexode D.C. 

3scillator 
convertor 
Variable mu 

I = DDDll 

I 
2 

- 

- 

I 

- 

1uplex 1.2 
Triode D.C. 

1.75 

1 

-~ 

0.05 

3.075 

I.1 

, 

, 

( 

- 

, 

( 

- 

3utmt Tube 

250* -5.5 

250* -3 

250* -55 

300* -2 
-- 

-I- 

36 

1 

Maximum A.C. Input 500 Volts per Plate--- 
300 Volts per Plate 

9 

~- Jlaximum D.C. 
Output 60 M A 

lO@M A 

150% 

120 
1.50* 

120 0.29 

__ -__ 

6 

Per 
Plate 

.9M 0.6 

Figure 48. 



SPECIFICATIONS OF VACUUM TUBES USED IN GERMAN ARMY SIGNAL EQUIPMENT-Continued 
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_- 
_- 

T- 

TYPE CATHODE TYPE 
AND RATING 

USE AND 
APPLICATION 

Plate 
!$;g 

mum 

Grid 
‘oltage 
Maxi- 
tll”~ 

Screen 
y!a%z 
mum 

Screen 
3urrcnt 
t Saeer 
“;Fd?ge 
cated 

Plate 
tesist- 
ante 

rrans- 
call- 

uctance dl 

C.T. rlOLTS 
- 

I 

_- 

_- 

- 

IMP. VOLTS 

Variable 
Ill” 
Pentode 

-___ 

_. 

_. 

-. 

_. 

_. 

-. 

-. 

-. 

r 

1.4 

D.C. 

1.025 H.F. Tube 

~- 

_- 

-_ 

-_ 

150% 

120 

‘OLTS 
-_ 

0 
I- 

VOLTS 

120 

Plate 
:urrent 
.t Plate 
J;;y 
cated 

MA MA )HMS 

Allow- 
impli- able 
cation Plate 
i%XOI. Dissi- 

pation 
~-__ 

u WATTS 
-__ 

Allow- 
able Load 

Screen Output 
Dissi- 
pation 
-- 
hJATTS OHMS 

-3.5 
i- 

1IM 

1011 

lmbos 

700 105 

G407 Tungsram 

H406D Valve 
RESQ94 Telefunken 

5406 Tungsram 

HLZ/O. 5 a 

LDl 

LD2 

Refer to RE074 

Screen 
Tetrode 
Receiver 
Tube 

Dir. 
4 

D.C. 0.062 200* 

7 

700 
H.F. Tube 80 4 

Ballast Tube 

Triode 
- 

H.F. Tube 

_- 

-. 

I 

.- 

1~ 

- 

- 

I 
I 

C 

.- 

:I: 

4JI 

1 

/- 

-- 

-l- 

t-s 
F,‘. 
. 2 
“:., 
L?: 
c 
i 

I- 

11,ooa 

10,ooo 

11,000 

Maxi- 
lll”lTl 
Grid- 
Plate 
.Ca- 

,acity 

NUMBER 

DFll 

Triode 
(Trans- 
mitting) 

LG 1 Diode 

LSSO Pentode 
(Trans- 
mitting) 

RE074 Telefunken Triode 
G407 Tungsram Receiver 
H406 Valve Tube 

RE084 Telefunken Triode 
LD408 Tungsram Receivel 
A408 Valve Tube 

RE084K Triode 

RE134 Telefunken Triode 
IA14 Tungsram Output 
L413 Valve Tube 

REN904 Telefunken 
AG495 Tungsram 
A4110 Valve 
LA203 Loewe 

Triode 
Receiver 
Tube 

- 

H.F. Tube 
I.F. Stages 

H.F. Tube 

H.F. Tube 

0.06 Audio and H.F. Tube 
Low Frequency Amplifier 
(Transformer Coupling1 

0.08 
Audio Tube 

Low Frequency Amplifier 

0.08 Audio Tube 
Low Frequency Amplifier 
(Transformer Coupling) 

0.15 Output Triode 

1.0 Audio and H.F. Tube 150” 
Low Frequency Amplifier 

- 

4 
D.C. 

4 
D.C. 

4 

4 
D.C. 

4 
A.C. 

- 

Dir. 

Dir. 

Dir. 

Dir. 

Ind. 
. . 

- 

0.02 

/ --\- 
2,100 

1so* 

150* 

-9 

-4 

120 

250 

Figure 48 ontinlced). 



SPECIFICATIONS OF VACUUM TUBES USED IN GERMAN ARMY SIGNAL EQUIPMENT-Continued 

NUMBER 

-- - 

_- 
TYPE 

RENS1264 Telefunken 
AS4120 Tucgsram 
H4111D Valve 

screen 
Tetrode 
Receiver 

RES094 

RES164 Telefunken 
PP416 Tungsram L416D 
Valve LAP513 Loewe 

Pentode 

RGN2004 Telefunken 
PV4200 rungstram 
G2004 Valve 
VG3512 Hoges 
1561 Philips VG420 
sator 

Duo-Diode 

RL2P3 Telefunken Pentode 

RL 2.4P2 

RL2T2 Telefunken 
.~ 
Triode 

RL 2.4Tl 

RL 12PlO 

RL 12T1.5 

RL12P35 Telrfunkrn 

-I- -. 
I- Pentode 

(Trans- 
mitting) 

RS 241V 

RS242 

RS337 Telefunken Pentode 
(Trans- 
mitting) - 

- 

USE AND 
APPLICATION 

- 

-_ 
.~ 

._ 

- 

- 

Plate 
q&x%y 

“l”“I 

Audio and H.F. Tube 
Low Frequency Amplifier 
(Resistance Coupling) 

VOLTS 

200* 

Refer to H406D 
. 

Output Tube 250 

Full Wave Rectifier Maxim 

H.F. Tube Oscillator zoo* 

150* 

__. 

___~ 

- 

- 

_- 

Maxi- 
mtp 

:&% 
CL+ 

pacity 

uufds 

0.006 

-- 

0.1 

1 8.5 

-_ 

- 

( 

-- 
3 ( 

~- 

- 

- 

Plate Screen 
Grid screen Current Current 

wt&qF Voltage at Plate at Screer 
*Maze Voltage Voltage 

mum mum Indi- Indi- 
cated cated 

VOLTSJVOLTSIMAIMA 
-I- I- I- 

-2 /Loo I 3 I 
~___ 
-11.5 80 12 1.9 

~ ___ --__ ____ 
m A.C. input 300 Volts Per Plate - 

- 

I 

_- 

._ 

- 

- 

Plate 
Resist. 

ante 

OHM: 

45 IM 

60,000 

- 

-. 
> 
-. 

“I Maxim 

75,000 

5,000 

- 

- 

-. 

Traus- 
CO”- 

ductancc 

umhos 

14,000 

n D.C. 

1,000 

2,400 

Amqli- 

%%:: 

u 

900 

Output 

75 

12 

-__ 

- 

%z:- ggy 
oation 

%:- 
Plate 
Dissi- 
pation 

WATT’ 

1.0 

3 

CATHODE TYPE 
AND RATING 

Load 
Iutput 

3HMS -I- AMP. 

1.0 

__- 

0.15 

2.0 

0.28 

0.30 

C.T. 

Ind. 

NATT! 
- 

_- 

VOLTS 

4 
A.C. 

4 
D.C. 

4 

1.9 
D.C. 

1.9 

12.6 

3.x 

3 7 

Dir. 10.000 

Dir. 160 M.:\ 

-- 

2.0 Dir. 

Dir. 2.0 

I- 

~1 -- 

Figure 48 (Continued). 
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SPECIFICATIONS OF VACUUM TUBES USED IN GERMAN ARMY SIGNAL EQUIPMENT-Continued 
T 

Plate 
y$a=F~ 

I”““l 

VOLTS 

200* 

zoo* 

220* 

screen 
gJ&=5 

“l”“l 

VOLTS 

120* 

150* 

Maxi- 
l”““l 

~l2.i 
Ca- 

pacity 

- 

_. 
-~ 

-. 

-. 

-. 

- 

-. 
-. 

.~ 

-. 

-. 

- 

- 

I 
Plate Screen 

Current Current 
at Plate at Screen Plate 
Vi~;~ltge V;Jtafe Rwst- 

ante 
cated cated 

--- 
MA MA OHMS 

Allow- 
able %:- 
Plate Screen 
Dissi- Dissi- 
pation pation 

~- 
WATTS WATT? 

1.0 

______ 
1.5 

1.0 

1.5 

Grid 
ygg 

“l”“l 

VOLTS 

Load 
Output 

OHMS uufds 

0.01 

0.01 

Trans- Ampli- 
con- fication 

luctance Factor 

CATHODE TYPE USE AND 
AND RATING APPLICATION 

NUMBER TYPE 

-- 
umhos u 

900 850 

900 800 

1.500 2,000 

.- 

.- 

.- 

._ 

.- 

- 

- 
-_ 

-. 

-. 

-. 

-. 

- 

C.T. AMP. 1 VOLTS 

1.9 
-- 

1.2M 

1 M 

Dir. RVZP700 Teletunken Pentode ’ 0.09 Audio and H.F. Tube Short 
Wave Tube 

__- 
0.18 Audio and H.F. Tube 

--- 
RVZPSOO Teleiunken I Pentode Dir. 1.9 

RV2.4P700 

RVlZP2000 Telefunkcn Pentode 
-_ 

0.005 

0.004 

Ind. 

--- 
lnd. 

0.065 .\udio and H.F. Tube Short 
Wave “Universal” Re- 
ceiving Output Pentode 

140* 

T-- 
125* 

12.6 

12.6 0.2 
I 

2.300 4,000 

__- 
RVlZP4000 Telefunken Peutode Audio and H.F. Tube “Uni- 

versal” Receiving 
zoo* 

STV280/80 
-_ 
STV150/40Z Voltage Regulator 

. 

Figure 48 (Continued). 



POWER SUPPLIES FOR GERMAN RADIO SETS 
% 
H 
5 * 
& 

a 

c 
25 
s v) cd 
7i 

- 

TYPE OF 
EQUIPMENT 

EXACT NAME- 
PLATE NO. 

MENCLATURE 

u. 1500 

u.100 or 
U.lOOa 

u. ma 

u. 30 

U. 30b 

Dynamotom 
u. 20a 
u. 20a2 
U. 20e3 
---~ 

u. 2OalS 
- 

u. 15a 

U. 10 and 
u. lOa 

u. 5al 

E. U. al, a2, a3 

S. E. U. a 
--__ 

EWb 

Vibrator units 

I 
- 

1 

- 
1 

- 
1 

- 
1 

- 

1 
- 

EWc 

EWd 
(Consumption fig- 

ures include re- 
ceiver. low-volt- 

s 
a& 

= 
I 

EWe 

IxWf 

- 
INPUT OUTPUT 

I 
Consumption 

- 

- 
* 
-. 

, 

.I High voltage 

Volts 
- 

AIIlp%ZS 

17.3 

30 

Watts 

9,lOa 

- 

.~ 

.~ 

-. 

_. 

Revo- 
lution. 

Per 
min- 
ute 

-- 

3,000 

lmo 

0.8 
2,900 

0.8 

33/40 3,000 0.24 

35 420 2.600 800/-300 0.3/0.005 

16.5 3,200 

12 

195 

144 

120 

4.000 

330 
__-- 

400 

0.35 
__-- 

0.175 

10 2,800 370 0.16 60 12 

14.6 17.5 5.500 

3,500 

4.000 

4,000 

8.000 

320 

-- 

0.19 

6.7 80 0.115 

5.5 
~~.~ 

2.3 

90 0.140 

2 5 130 

5.2 62 

0.026 
__-.- 

0.070 

1.5 3 

1 12 

30 

300 

100 

0.010 

___- 
0.014 
0.024 

-- 

0.010 1 2.4 

L L 

I Low voltage USED WyE;JjGERMAN 

~ From __~ 
watts VoIts Volts Watts4 

mJ 

80 

37 

2 

7.3 87.6 

33 

2.75 

39.6 30 W. S./24b-120 

2.6 

33 

12.5 

-- 
1.2 6 5 W. S./24b-104 

0.75 1.5 Torn. E. b 

1.5 
2.0 

0.6 

3.0 
4.0 

1.44 

1000 w. s. 

1500 w. s. 

38Oy 
-- 
22oA 

12 

12 

2.4 

2.400 27 

800 440 
j-phase motor 

- 

loow.s. 240 12 

240 

115 12 
-_-_ 

70 

80 w. s. a 

30 w. s. a 
-- 

20 w. s. c 
20 W. S. d 

ll-volt storage 
battery 20 W. S. b 

-IF--- 
15 W. S. E. a 
15 W. S. E. b 

60 4.8 

~~ 

40 

46 5 
-- __ 

3.4 12 

21 12 

10 w. s. c 
10 W. S. h 

U. Kw. E. d. U. Kw. E. e 

Radiotelephone sets a. d. f 
-~~ 

l-volt storage 
battery 

1 

12-v& storage 
battery 

I 
I- -I 2 

14 
2.4 

Lw. E. a 
Kw. E. a 

15 W. S. E. 
(Receiver only) 2.4-volt storage 

battery 

I 
e 

Footnotes at end of table. 
Figure 49. 



POWER’SUPPLIES FOR GERMAN RADIO SETS-Continued 
% 
s 
z i% 

1 
C 

z 
l- 
9 
v, 
v, 
G 
m 
c3 

*. 

? m 
0” 

ii 

- 
i- OUTPUT INPUT 

I EXACT NAME- 
PLATE NO- 

MENCLATURE 

- 
T TYPE OF 

EQUIPMENT Revo- 
utions 
Per 

min- 
ute 

High voltage Low voltage USED WITETJ)GERMAN 

watts* 

6 

Volts 

5 

- 

_- 

_- 

__ 

- 

1 

.- 

.- 

- - 

Volts 
From 

hlptTt% 
(“lax) 

1.2 

Volts Amperes watts* 
_- 

-. 

- 

65 0.140 46 5 W. S./24b-104. 

SE%9A 

T5t 

T 15 t Pedal generators Foot driven 

70 

1,500 

3wJ 

-- 

1,500 

3.ooo 

T 20 t 20 w. s. c 
20 W. S. d 

- - 

1,500 and 1,000 watt transmitters 
and workshop machines. 1.5 kva 

300 

-_ 

- 

Heavy engine gen- 
erator set a. 

4.stroke gasoline en- 
gine, 4 cyl, 26 hp. 

220 
380 

3-phase a-c 

Gasoline/oil. . . . . . . . . . . . . . . . 40 
23 

0.3 

12.8 90 

105 

1,ooo a-c 100 w. s. 

__---- 

Special sound ranging equipment. 

Light engine gen- 
erator set ClOO. 

Light engine gen- 
erator set c30 
(H. G. N. 20~x1) 

Z-stroke gasoline en- 
gine, 1 cyl, 1.8 hp. 

1-N pints per hour (oil/gasoline 
l/25) - 

350 105 1.5 7 

Engine generator 
sets 

(H. G. N. 100) 
Light enghie gen- 

erator set c20 
(H. G. N. 20a). 

Engine generator 
set F (WG3000) 

Engine generator 
set (WG570a). 

~~___~~ 

Charging set C 
(LG650). 

- 
Gasoline/oil. . . . . . . . . . . . 220 a-c 3mo 

572 

13.6 

2.6 

4.stroke gasoline en- 
gine, 2 cyl. 9 hp. 

P-stroke gasoline en- 
gine, 1 cyl, 1.8 hp. 

1% pints per hour (oil/gasoline 
l/25). 

IS/SO 
65 

65 

15 

15/10 
10 

650 

3.ooa 

Storage battery charging with 
charging board C. 

46 2-stroke gasoline en- 
gine 1 cyl. 6.5 hp. 

Sxpints per hour (oil/gasoline) 2.wJo Storage battery charging (storage 
batterychargingvehicle(Kfz.42). 

Float charging of radio storage 
battery while set is working 
(with charging board C). 

Charging set D 
(LG3000). 

Charging set E 
(LG800). 

Engine generator 
(GG400). 

Engine generator 
(GG600). 

l-stroke gasoline en- 
gine, 1 cyl. 1.8 hp. 

1% pints per hour (oil/gasoline 
1/W 

3,m 53 800 

Engine generator 
charging sets 12 

16 

12 
15.5 

33.5 
25 

400 

600 

2-stroke gasoline w- 
gine. 1 cyl 0.9 hp. 

13A pints per hour (oil/gasoline 
l/W 

4.800 

25-50 

Footnotes at end of table. 
Figure 49 (Coathued) 



POWER SUPPLIES FOR GERMAN RADIO SETS-Continued 

5 
USED WUZTJGERMAN t 

-i- 
- 

INPUT OUTPUT 

EXACT NAME- 
PLATE NO- 

MENCLATURE Revc 
utior 
Per 

min. 
ute 

-- 
8 

TYPE OF 
EQUIPMENT 

- 
Consumption High voltage Low voltage 

4 

12/24 
16/48 

24 

12 

5 
12 

-.- 
2-2.4 

watts* 
-- 

16 

-.- 
560 

__- 
48 

864 

-.. 
90 

6 
18 

--- 
4 

*120 

$180 
-.- 

120 
-- 

‘72 

*14 
_-- 

*16 

*4 

Volts Amperes vatts* Volts F 

/0.5/0.9 

0.3 

0.3 

0.045 

Amperes 
(mad 

4 

10 

3.5 

-- 
1 

36 

7.5 

1.2 
1.5 

2.5-8 

15 

10 

6 

3.5 

8 

2 

. . 

._ 

. . 

_ 

- 

- 

- 

Hand charging sets Hand driven Charging 2- and 2.4-v& radio 
storage batteries 

HLSa 

T 506bt 

4,100 

10/9/7/s 
-___-- 

110/12.5 3.6/3.2 
155/220 2.6/1.8 

~__~~~ 
l/0.9/0.7/0.5 

-- --- 

220/380 22/12.7 

Charging rectifiers 
(with metal rccti- 
fication) 

T ZOOt 

T 48t 

1 

- 

- 

Storage battery charging A-c mains 

3.phase a-c mains 

a:1 50 

-I- 

- 

T 15OOt 440/ 1 .ooo/ 
3,000 d-c 

I... 
1.000 

1000 w. s. 
1500 w. s. 

-2-p 
100 w. s. 

2 

_- 

Transmitter recti- 
fiers (with metal 
rectification) 

300 

100 

T/lW 

T5/10/20/3ot 

8.8/7.8 
IlO/ 6.3/4.4 

lSS/220 
3.2/2.8 
2.3/1.6 

11n/1.50 
220/240 

- 
15 

330 5.. lo-. 20-, and JO-watt trans- 
mitters A-c mains 

NA6 loo 4.5 Long- and short-wave receivers Receiver rectifier 

- 
L 
z 

12 B 150 
- 

12 B 105 

12 B 100 

*105 
10 

12 

6 

*loo 

*6o 

For vehicle or radio use 

12 B 60 
Charged by engi 

generatorchargi 
sets or chargi 
rectifiers 

ne 
w 
ng 

12 B 75 Lead-acid storage 
batteries 

*75 

Obsolete radio storage battery 

For pack wireless sets 

4 B 25 *25 

*38 

*19 

4 3.5 

8 2 B 38 

2 B 19 
2 

2 For modulated-light speechequip- 
ment 

Footnotes at end of table. 
Figure 49 (Continued) 
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POWER SUPPLIES FOR GERMAN RADIO SETS-Continued 

I INPUT OUTPUT 

TYPE OF 
EQUIPMENT 

EXACT NAME- 
PLATE NO- 

MENCLATURE 
Consumption 

- 
li 

High voltage 

__- 
Low voltage USED WITH (GERMAN 

SETS) 

4.8 NC 10 

Volts 

__.- 
4.8 

Amperes Watts’ 

3.5 *10 

1.5 *5 

12 *X3 
- 

Volts Amperes imperes 
(max) 

watts* 

2.5 

4.8 NC 5 

4.8 

1 

Nickel-cadmium 
storage batteries. 

2.4 NC 58 12 

For pack wireless sets. field tele- 
phony sets. RDF and inter- 
cept sets 

2.4 NC 28 

Charged by engine 
generator charging 
sets or charging 
rectifiers 

2.1 6 *28 2.4 

- 

P 

- 

.- 

- 

- 
6 

-~ 

2.4 NC 20 2 ( *20 

2 

*12 
__- 

*5 

*30 

*15 

*5 

0.02 1 

B batteries 

90-volt 
DIN/VDE 1600 

30-volt 

Field cells 

- 
I 

- 

0.5 

Park wireless sets and receivers c 
~~__ z 

c7 
I,ong and medium wave RDF sets r 

9 
v) 

wet cell 
EL 1.5 KZF 30 

ReVO- 
utionr 
Per 

min- 
ute 

1.5 

2 

0.3 *0.5 Field telephonesand switchboards v, 

*For watts column, items marked with an asterisk (*) indicate ampere hours. and are 131 batteries only. tLetter T designates German word “TRAGFAHIGKEIT.” meaning corryzng capacily. 

Figure 49 (Con:i:mrd) 



I ‘MARCH 1945 s UNCLASSIFIED / 
TM-E 30-45 I 

PARTICULARS OF RADIO EQtiiPMENT USED IN GERMAN 
ARMORED VEHICLES, SELF-PROPELLED ARTILLERY 

AND ARMORED HALF-TRACKED VEHICLES 

Equip 
“lent 
No. 

Fu. 1 

Fu. 2 

Fu. 3 

Fu. $ 

Fu. 5 

Fu. 6 

Fu. 7 

Fu. 8 

Fu. II 

Fu. 12 

Fu. 13 

Fu. I5 

Fr. 16 

Fu, 17 

Fu. 19 

Fu.SP f. 

- 

-. 

Designation of sets 
- 
Pack receiver “b” (Torn.E.b.1 

Ultra short wave receiver “e” 
(U&w.Ex) 

Ultra short wave receiver “dl” 
(UKw.E.dl) 

Medium wave receiver “c” 
(MWJ3.c) 

10 watt transmitter (I0 M’..S.r.j 
Ultra short wave receiver “e” 

(UKw.E.e) 

20 Watt transmitter (20 W..S.cl 
Ultra short wave receiver “e” 

(UKw.E.c) 

20 watt transmitter (20 W.S.d) 

Ultra short wave receiver “dl” 
(UKw.E.dZ) 

30 watt transmitter *‘a” 
(30 W3.a) 

Medium wave receiver “c” 
(M7fAE.c) 

LOO watt transmitter (100 W.S.) 

?ack receiver “b” (i”orn.E.b) 

10 watt transmitter (80 W&x) 

Gdium wave receiver “c” 
(Mw.E.c) 

10 watt transmitter (LO TV.S.c) 

I 

1 

8 

h 

1 

I 

I 

I 

1 

T 

Jltra short wave receiver “h” 
(UKw.E.h) 

.O watt transmitter “h” 
(10 W.S.h) 

Jltra short wave receiver “h” 
(UKw.E.h) 

‘ack set (transmitter/receiver) “h 
(Torn. Fu. h) 

5 watt transmitter/receiver “a” 
(I5 W.S.E.a) 

‘ransmitter/receiver Fusgrcch. “f” 

,, 

19 

Frequency 
range 

(kilocycles) 

100-6970 

272OfS333OI 

421OCb478OI 

835-3ooO 

2720&333OC 

27200-33300 

!-Meter Rod 

42100-4780C 

l lZO-3000 

835-3CW 

<oof aerial (Stationary) 
(On the move) 

2w12OQ loof aerial (Stationary) 
(On the move) 

lo&6970 

1120-3000 

-- 

l 

-.-I. 

1 

1 

1 ; 

2 

1 

I 

E 

n 

2 

2 

R 

R 

5 1. 

:oof aerial (Stationary) 

835-3ooO 

272o(t33300 -Meter Rod (Stationary) 
(On the move 

2300&24950 

-Meter Rod 

2300@24950 

23ooo-24950 Lad 

3OOcb7500 .oof aerial 

997.5-21472. 4 or 2 Meter Rod 
(Stationary) 
(On the move) / 

Aerial 

!-Meter Rod (Stationarvb 
(On them,;, ) 

!-Meter Rod (Stationary) I 
(On the n~ovr 9 

6C3.7) 4(2.5) 
4C2.5) 2(1.3) 

O(6.2) S(5) 
8 (5) d(3.7) 

iO(31) 

5 io (31) 
4 10(24.8) 

8 O(49.6) 
5 O(31) 

8 O(49.6) 

1 

) 

O(6.2) 
8 (5) 

Range 
Kilometers (L$I;;) 

Key 

4 (2.5) 

6 (3.7) 

- 

50 (31) 

15 (9.3) 
lO(6.2) 

2OC12.4) 
10 (6.2) 

25(15.5) 

8 (5) 
6 (3.7) 

2(1.3) 

2% (1.5) 

5 (3.1) 
2 (1.3) 

Remarks 

-- 

Receiver only. 
, 
Receiver only. 

Receiver only. 

Receiver only. 

This is the standard tank 
equipment. 

This equipment may 
sometimes be found in 
Commander’s tanks in- 
stead of Fu. 5, where 
extra range is required. 
The 2O-watt transmit- 
ter **c’* 1s no longer 

issued. 

This is standard ground- 
air cooperation equip- 
ment. 

With S-meter winch mast 
and star aerial the 
range increased to ap- 
proximately 93 miles 
(key). 31 miles (voice). 

With 9-meter winch mast 
and umbrella aerial 
range can be increased 
t0 apPrOximately 124 
miles (key). 43 miles 
(voice). 

With I-meter winch mast 
and star aerial range is 
aPprOXimately 124 
miles (key). 43 miles 
(voice) 

:u. 13 is the same as Fu 6. 
extra receiver “c”. See 
remarks under Fu. 6. 

Receiver only. 

This equipment is similar 
to Fu. 5 with differer.t 
frequency range. 

Voice only portable set, 
not fitted in the vehicle. 

Range given as 19 miles 
(key), 16 miles (voice), 
but these figures prob- 
ably only hold good 
when using rod aerial 
fixed at top of high 
mast (7 meters) (sta- 
tionary). 

Joice only. Equipment 
includes loud smaker. 

Figure 50. VIII-41 
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I MARCH 1945 
____ UNCLASSIFIED TM-E 30-451 

DETAILED DESCRIPTION OF GERMAN ARMY LINE COMMUNICA-hON 
EQUIPMENT JNCLUDING FIELD TELEPHONES AND SWITCHBOARDS 

\ 
NOMEN- 

CLATURE 
- 

Field Telephone 33 

The German Wall 
. Telephone for 

Field Emplace- 
ments. 

;‘ _’ 

Endverslarker 
(f. Feldfnnsiwccher 

33) 
(Terminal Ampli- 
fier for Field Tele- 
phone 33) 

Line Intercept 
Receiver LE. 35. 

IO-Line Exchange E 1*x14%6”-20 lbs. 

DIMENSIONS 
AND WEIGHT 

5”~11”x4”--12 lbs 

. 

w ~7~~x4~‘” A.C. Set 
~“~6~~x3~” Battery Set 

17j/~“x13~“x11”--78 lbs. 

- 

-- 
T 

i 

DESCRIPTION 

- 
I 

‘his general p”rpose telephone for local battery 
operation only, with magneto system for calling. is 
equipped with magneto system. Provision is made 
for extra plug in headphones and testing of line and 
bell circuits, and two jacks connected in parallel 
with line circuit for connection as exchange. It can 
be connected to a post office exchange by a special 
adaptor. The power supply is 1.5 volts; either inert 
or dry cells may he used. 

T 

-- 
1 

I 

‘he instrument case is a bakelite 
moulding approximately 0.2 inch 
thick. The lid has a self locking 
fastener which is pressed to open. 
The shoulder strap has a hook 
on it from which the telephone 
head set can be hung if required 
operation of the instrument is 
conventional. 

m 

i telephone of extremely sturdy construction and 
used apparently where moisture and vibration are 
excessive. These telephones are local battery oper- 
ated, mounted on concrete walls, and intercon- 
nected through ducts. 

The telephone is of heavy waterproof constr”ctio” 
and the handset is connected to the main assemblr 
by a heavy rubber-covered waterproof cord. Thr. 
receiver is covered with a rubber earpiece. Both the 
lnain assembly case and the handset frame cover 
plate is fastened by means of 4 bolts with triangular 
shaped heads recessed in each corner of the face. 
This case plate is attached to the body by chains 
to prevent its falling off when loosened. 

The ringing generator of this set is 
the same type as that employed 
in the field telephone 33; may 

be employed by Allied troops in 
locations where its qualities are 
desirable. 

LC powered unit: This is a” audio-frequency ampli- 
fier employing one triode tube, type RE 084. The 
receiver circuit of the field telephone 33 is opened 
and the incoming signal is fed to the grid of the 
amplifier. The anplified signal is returned to the 
earphone receiver. Power is supplied through a 
transformer, having high and low voltage windinga 
for plate and filament supplies. The plate supply ir 
rectified (half-wave) by rectifier GLo and the fila. 
ment supply by a full wave rectifier GL,. 

Battery operated unit: The principle of operation i! 
very nearly the same. 

Provision for tapping to several telephone or tele 
graph lines and monitoring any one required. NC 
Contact need be made as a loop brought to withil 
a foot of the line may be sufficient. The equipmen 
can be used to pick up earth currents between twl 
earthed lines. 

The amplifier consists of a three-stage resistance ca 
pacity coupled circuit “sing three pentodes. all RV 
P8oo’s. The amplifier has a gain of 72 db. 

Three fillers are incorporated in the set: 
(a) Storsieb: a special filter for alternating the ode 

harmonics of 50 cycles where main interferencr 
reduces intelligibility. 

L 

1 

$ 

-- 

, 
I 
t 
3 

2 

I 

; 

; 
e 

0 
:- 
Y 

(b) A band-pass filter normally in circuit. 
(c) Additional filter sections which reduce tha 

band filter to 400 c/s-2200 c/s. 

The exchange will take “p to 10 single or double li”’ 
circuits. In case of mixed circuits (double am 
single lines to exchange) where the double lines ar 
numerically superior, the single wire circuits shoull 
be connected via a cordless transformer, or vie 
versa if single lines preponderate. 

Subscribers lines may be connected either direct t 
the terminals 1 a.b. to 10 a.b. on top of the ex 
change or through a connection rack; or via 30-wa 
plug and line system to a line terminal unit. 

Figure 51. 

REMARKS 

rhis piece of equipment is a” 
audio-frequency amplifier to 
increase the range operation 
of field telephone 33. They 
may be either powered by AC 
or by batteries. These sets are 
employed in place of, or in 
conjunction with field repeat- 
ers. When “sing the AC set, 
the handset of the field tele- 
phone 33 is used, but with the 
battery set there is already 
one provided. 

A portable line intercept amplifier, 
complete with b‘atteries; may be 
either manpack or vehicle. 

The exchange is roughly cornpar- 

able with the British IO-line 
U.C. switchboard, although it is 
smaller and more compact. 



I MARCH 1945 s UNCLASSIFIED 
TM-E 30-45 I 

DETAILED DESCRIPTION OF GERMAN ARMY LINE COMMlJNICATION 
_ EQUIPMENT INCLUDING FIELD TELEPHONES AND SWITCHBOARDS-Continued 

NOMEN- 
CLATURE 

German 10 Line 
Cordless Exchange 
(Exact German 
Nomenclature 
unknown) 

Small telephone 
exchange 
Box (Vwmittlung- 
skiistchen) 

The small fortress 
switchboard OB 
36(Kleine Festunns- 

- 
DIMENSIONS 

AND WEIGHT 
- 
9M”xl’IH”x7~“-- 

Q”x4”xlX” 

48”~39”x8 “- 

Large Field Switch- 
board for 60 lines 

1 

- 

DESCRIPTION REMARKS 

This set was designed for common battery operation, 
the line terminals being marked negative and posi- 
tive. but may be used for local hattety operation. 

It accommodates 9 lines besides operator’s phone and 
can handle only two conversations at one time. 
Provision for night alarm circuit has also been made. 

Toggle switches for cross connection of the subscribers 
are utilized in conjunction with line drops which 
are located about the keys. May be paralleled with 
similar type of exchange. 

Is well made, easy to use and main- 
tain, but has the disadvantage of 
being unable to accommodate 
more than two calls at one time, 
though ideal for conference calls. 

One line switchboard unit with an attachable visual 
indicator used with other such units to serve from 
two to ten or more telephone subscribers. 

The set is well built and sturdy. 
Its simplicity and portability 
are outstanding characteristics. 

The switchboard is extremely heavy and housed in a 
cast iron box; brackets are provided at the back of 
the box for fastening the switchboard on a wall. 
Can accommodate 30 lines and 12 interconnections 
are possible. 

Provision has been made for connecting ten of the 30 
lines on the OB 36 to common battery trunks. 
(Lines 21 to 30 being fitted with a 4 mfd condenser). 

Because of its weight and size ob- 
viously could only be used in 
fixed installations. Is very 
similar to the OB 37 with the 
exception of two principle dif- 
ferences in circuit. 

- 
rhis is made up of three types of standard sections 

combined in multiple until desired size is reached. 
Is designed for local battery operation with ground 
return or metallic circuit. By adding a commercial 
adapter, cdimections may be established with civil 
exchanges using C.B. or automatic dial system. Is 
made up of 4 sections: (1) assembly “A” including 
plug cord holders and conference jack panel, (2) 
answering jack panel unit (ten jacks). (3) confrr- 
ence call panel. (4) adapter for use with automatic 
dial exchange. 

With the use of multiple jack field 
this board can be built up to 300 
lines. Knowing this, whether the 
term 60-line switchboard is ag 
pliable as a separate piece of 
equipment is a matter for further 
consideration. 

Figure 51 (Continued). 
- 



I MARCH 1945 
UNCLASSIFIED 

TM-E 30-45 I 

DETAILED DESCRIPTION OF GERMAN ARMY LINE COMMUNICATIONS 
EQUIPMENT INCLUDING SWITCHBOARDS AND KINDRED EQUIPMENT 

DESCRIPTION 
DIMENSIONS 

AND WEIGHT 

)perating Unit 
9W”x13”xZlM”-S2 lbs. 

0 Line Unit 
4x”xi3”x 7” -11 lbs. 

0 Line Unit 
15~%13”x 7” -37 lbs. 
00 Line Unit 
lS~“x13”x 7” -31 lbs. 
50 Line Unit 
lS~“x13”x 7” -27 lbs. 
Gurcbing Unit 

Z$$“x13”x 7” - 5 lbs. 
Xaling Unit 

7” ~13% 7” -12 lbs. 
superimposing Unit 

7x”x13”x 7’ -21 lbs. 

!4”x21”~9~“-93 lbs. 

REMARKS 
-~ ~- 
fery neat, light and compact. 

probably used in line of 
communication formatio’ns. 

NOMENCLATURE 

‘he aooaratus consists of several units built up to ._ 10-300 Line Switchboard \ 

I 1 

, 

-- 

? 

I 

1 

-- 

form-the whole exchange: the operating unit, lO- 
line answering unit, SO-line answering unit. lOO- 
line multiple unit, GO-line multiple unit. IO-jack 
bunching unit, dialing unit, and superimposing 
unit. 

.ine connections are made at the rear of each unit 
by a 30-way connector with a 30-pin plug at each 
end. 

rhe drop-flap indicators are automatically restored 
when the associated jack has a plug inserted. A 
night alarm is also provided. 

Used in line of communication 
compa”ies. 

The terminal unit and teleprinter are operated from 
110-220 volts AC (total consumption 150 watts). 
Provides for single and double current working 
(simplex or duplex) and remote control operation 
(VF working.) Intercommunication between tele 
printer and similar equipment over a line or radic 
link. 

Teleprinter Terminal Unit 
Incorporating Single 
Channel V.F. Equipment. 
(Springschrcibanschlussgeral 

- 
This is for simple working only and operates on thr 

same type of power supply as above. 
Teleprinter Terminal Unit 

Incorporating Single 
Channel V. F. Equipment. 
(SBringschreibanschlussgeral 

Both types can be worked 
with American and British 
teleprinter with the inclu- 
sion of their respective T.T. 
Units. For line of communi- 
cation purposes. 

The mechanism of the set is 
simple but precision made. 
and the keyboard is con- 
tinental type. 

24”~21”~94~“-96 Ibs. 

‘) 

- 
:. Sends figures 1 to 9 and 0, the characters +. -, /. ?. 

and the 26 letters of the alphabet. Works directly 
into a telephone tine. Field telephone can be 
plugged in for speech working. A 900-cycles fdtcr 
can be switched in to reduce interference. When 
the interference is too great, 900/c/s morse code 
can be sent and received on headphones. 12-pt 
socket on panel is for connection to radio set 
through an intermediate unit. Tube system 90C 
c/s sender oscillator-Ret amplifier-Ret rectifier 
speed control. All tubes are type RV12P400. 

Power supply 12-volt storage battery to motor 
coupled to dynamo for H.T. for tube. 

Telewriter Tbs/24a-32 ‘7~“xlS~“x9~“--57 lbs. 

- 
Ihe receiving and transmitting mechanisms are sim 

ilar to those in the American Teletype machint 
described in detail in the Teletype Manual No. 11 

All cables are permanently attached to the tele 
printer. Schematic and wiring diagrams will bl 
found mounted on the meter base plate. 

!O”x16M”x12”-63% lbs. Associated equipment T.T.U.. 
e.g. (Sfzingschreibar- 
s‘tLussgerat). 

Telewriter Tbs/T 36 L.O. 
(Tape Teleprinter) 
Pernschreiber 

These are used to provide two-way security on i 
wire or radio-telephone circuit. It is powered by i 
l-volt storage battery and one, 90-volt dry bat 
tery. The set is compactly built and is very sturd: 
in construction. The individual circuit component 
are separated according to their functions am 
completely scr-eened. 3RV2P800 are used. Two o 
these are used as audio amplifiers, one on each sid 
of the two-way circuit. The other is used as 
2000-cycle audio-oscillator. If not required th 
scrambler circuit may be switched on and their 
put and output circuits directly connected. 

Figure 52. 

-, 
Speech Scrambler 

YK III b. 
17”X13”X9’ 

(approx.)-70 lbs. 
Use for security purposes over 

telephone lines. Is portable 
and can be carried by 1 
man. 

1 
3. 

Y 

i 
Nf 
e 
a 
e 
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DETAILED DESCRIPTION OF GERMAN ARMY LINE COMMUNICATIONS 
EQUIPMENT INCLUDING SWITCHBOARDS AND KINDRED EQUIPMENT-Continued 

NOMENCLATURE 
__- 
Tonschreiber 

Models b and bl 

German Teleprinter SWBD 
(T39) 
Vermilllungsschrank 

German SWBD. 20 line. 

German Relaiskasfen T39. 
Teletype Repeater. 

Leilungsabschlusskasren 
(Line Terminal Equipment - 

DIMENSIONS 
AND WEIGHT 

Zl”x18j/2”~889/4”--50 Ibs. 

DESCRIPTION 
-__ 
Both models with the exception of one employing a 

synchronous speed control system are identical. 
They are divided physically into two sub units 
known respectively as the Lonfvprke and the 
Vmtarkn. It offers the facility of recording an 
audio signal on a magnetic ribbon. During the re- 
cording process. the quality and ware of the signal 
impressed on the tape may be monitored. Provi- 
sion has also been made for playback and for re- 
winding and wiping thetape used. This recording 
tape is made of paper; one side of it has been cov- 
ered with a coating of material having high mag- 
netic properties. 

The apparatus was designed to he supplied from AC 
mains. DC cannot be used. While the voltage may 
vary from 110 to 250 volts the permissable fre- 
quency variation is not known. 

This teletypewriter switchboard is housed in a metal 
cabinet with folding tubular legs. It has four pairs 
of cords for handling simultaneous complete cir- 
cuits and provisions for terminating one to ten 
teletypewriters. The construction is rugged and 
will withstand considerable abuse, although it is 
not moisture proof; the wiring is neat and sturdy. 
The answering and calling cords are each coiled on 
an individual wound reel. This method of storing 
excess cord lengths is same as that employed on 
the German ZO-line, local battery telephone 
switchboard. 

Figure 52 (Continued) 

REMARKS 

High speed recording ap- 
paratus. 

The Germans have designed 
and manufactured a series 
of magnetic tape recorders. 
Therearein existence2other 
models known: they are: 
the Tonschreiber c which is 
a spring-driven recorder for 
rough field use; and the 
AEG Type K4. which is a 
studio type device. 

Line of communication com- 
panies. 

VW-45 
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PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS OF TWO-WAY RADIO SETS 

USED IN THE GERMAN ARMY GROUND FORCES 

DIM:EoNS 
WEIGHT 

ALLOCATION 

- 

-~ 

POWER SUPPLY AND 
COWU~;TION 

(ab) Rtceive 

a. P-volt storage battery 
b. 130-volt H.T. dry bat- 

tery. 

-. 
12-ft. (max.) rod 

or SO-ft. hori- 
zontal wire and 
counterpoise. 

a. l-volt storage battery 
and 130-volt H.T. dry 
battery. 

b. 

6-ft. rod (section- 
al) or wire on 
masts. 

Same as for Torn.Fu.bl. 

-- 

~- 

Pedal generator: or 12.volt Inverted L. 40-ft. 
storage battery and dy- long,lO-ft high 
namotor. (6-volt battery with two ZO-ft. 
and 150.volt H.T. bat- cO”nterpO1Se 
tery for receiver only). cables. 

a. Storage battery type 2.4 
b. NC28 driving an inter- 

nal vibrato pack. 

32”.vertical rod; 
later models 
havelaminated 
steel tape. 

F yigure 53. 

CIRCUIT AND TUBES 
(a) Send 

(b) Receive 

a. MO-PA 
RV2 P800-RL2P3 

b. RF-M-LO-IF-DET-AF 
6RV2 PSOO 

a. MO-B-PA-MOD to PA 
grid 2,RV2P8000-RLZT 
(Mod is rec. AF Tube). 

b. RF-M-LO-IF-REAC: 
DET-AF 6RV2 P800 

- 

-- 

-- 

1 

a. MO-PA (2 tubes in paral- 
lel) RS242-RE084. 

b. RF-Fc-2,IF-DET-AF 
4,RESO94-,2 RE084. 

a. MO-PA 
b. KF-DET-AF (Super- 

regenerative). 
iV2.4 P7OC.RL2.4Tl-RL2, 

4P2. 

- 

-- 

POWER 

“c”w’a$ 

NOMEN- 
CLATURE 

FREQUENCY 
R;*s~~dod(m~~) 

b: Receive 
c. Crystal 

REMARKS 

18”X15%“X8” 
43 lbs. 

Short range com- 
munication by 
all arms except 
infantry. 

.65-C.W. 

.35-R/T. 
Transceiver a. 3-5 

Torn.Fu.bl b. 3-6.7 
C.W. 2.5 
R/T 10 

This set is identical 
with the Torn. Fu. 
f. except .for fre- 
quency rangr of 
sender. 

14%“xlZ%“x4ffr” 
-37 lbs. 

Communication 
from infantry 
regt. (brigade) 
to battalion. 
and from bat- 
talion to corps. 

1 
-- 

-- 

-- 

Transceiver 
Torn.Fu.aZ. 

a. 33.8-38 C.W.: 9 
b. 33.8-38 R/T :4 

Communications 
from field ar- 
tillery troops to 
their observa- 
tion posts. 

Transceiver 
Torn.Fu.f. 

a.4.56.7 
b. 

19~“xl6’x8%” For fire control in 
-44 lbs. artillery units. 

15.C.W. 
l-R/T. 

Transceiver a. 3-5 C.W.: 60 
SE 469A. b. R/T ~20 

14”X13f/“X7” 
-28 Ibs. 

Short range pa- 
trol set. used 
by infantry in 
forward areas. 

.15 This set is a modern 
packset.Thetubes 
used are of small 
dimensions and 
the whole set is 
compactly con- 
structed. The 
Feldfu c. is a sim- 
ilar set covering a 
different fre- 
quency range. 
They are distin- 
guished by a color 
code, the “b” hav- 
ing red markings 
and the *‘c” green. 

Transceiver a. 9wt10 
Feldfu.6. b. 90-l 10 

R/T : 3/4 



PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS OF TWO-WAY RADIO SETS 

USED IN THE GERMAN ARMY GROUND FORCES-Continued $ 
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FREQUENC‘I 
RANGE (mcs 

a. Send 
b. Receive 
c. Crystal 

E%%F 
RANGE IN 

MILES 

a. 24.1-25 
b. 

R/T -2 

;: 454-50s 
M.C.W. 
R/T 12.5. 

a. 2.5-3.5 
b. 2.5-3.5 

c.w : 1.5 
R/T : 8 

a. 28-33 
b. 28-33 

a. 120-156 
b. 120-156 

R/T 11 

a. 19.9975- 
21.4725. 

b. 

R/T: 2 
- 

I 

- 

a. 23.11-24.01 
b. 

b. 1.5-2.3 
b. 1.5-2.3 

C.W.: 15 
R/T : 7 

POWER SUPPLY AND 
CONSUMPTION 

(a) Send 
(b) Receive 

- 

.- 
a. 12-volt storage battery 

to 
b. dynamotor SE%. 

12 volts @I .5 amps. 

6x-ft. rod con- 
nected via 
feeder. 

a. 2.volt storage battery, 
and two 90-volt H.T. 
dry batteries, tapped at 
9, 60, 90, 130, and 180 
volts. 

b. 

Saw tooth reflect- 
ive aerial. 

a. 2.4.volt storage battery 
and built in vibrator. 

b. 

On move whip 
aerial S-ft. long 
with loading 
coil at base. 

Same as for.‘Feldfu b. 

4.ft. rod. 

a. 2-volt storage battery, 
type 2B19. 

Rod: short, 2 ft.; 
long, 6 ft. 

b.. and 90.volt H.T. battery 

Same as for Fus#rerh.o. 4’7”-vertical rod. 

Same as for Torn.Fu.61. 
and Fu.f. - 

- 
DIMENSIONS 

AND 
WEIGHT 

ll”x8”x6” 

-15 lbs. 

13%“x8w”x8$a” 
-24 lbs. 

lS”xl3”x7” 

14”xl3”x4%” 
-26% lbs. 

- 

CIRCUl’l’ &f;“d” TUBES 

(b) Receive 

ALLOCATION NOMEN- 
CLATURE 

POWER 
OUTPUT 

(watts) 

8 

40-60 m/W, 

-- 

-~ 
.I5 watts 

__-- 

REMARKS 

Transceiver 
Fusprech a. 

a. MO (Ret osc)-PA (Ret 
output (Grid MOD (Ret 
1st AF) to PA. 

b M-OSC-2,IF-DET-P.AF- 

Inter-communi- 
cation between 
armored recon- 
naissance car* 

a. MO-Anode Modulator 
DS310 (acorn) RL2T2. 

b. Quench-DET-AF 
RLZT2-DS310 (acorn) 
RV2 P800. 

-- 
For quasi optical 

point to point 
working. Not 
known which 
troops “se it. 

As a pack set on 
the move or as 
a ground sta- 
tion. 

BY troops sup- 
‘porting ar- 
mored fighting 
vehicles. 

By infantry. - 

Intercommunica- 
tion between 
s?lf-propelled 
gans. 

For artillery ob- 
servation. 

Transceiver 
SEGOT 

Transceiver 
.Torn.Fu.g. 

3. MO-PA. 
2.RL24P3. 

b. RF-FC-IF-DET-AF 
5,RV2,4P700 

This set is provided 
with “Break” in 
working. 

Main features dis- 
tinguishing this 
set from the Feld- 
jab. are: 

(1) tuning is contin- 
uous, not in fixed 
channels; (2) acr- 
ial base is tilted so 
that aerial is 40° 
out of vertical; (3) 
a large white spot. 

Transceiver 
Fe1dfu.f. 

Transceiver 
Feldfwal. 

The name of this set 
is also abbreviated 
to Fusp al. 

--~ 

This set is practi- 
callyident~cal with 
the Fusprech.a. ex- 
cept that the Fus- 
prech.o. has a re- 
CelYer fire control. 

~__ 

Transceiver 

Fusprech.f. 

Transceiver 
Fusprech.d. 

=( Transceiver 
- Torn.Fu.c. 

1 
v I$w-e 53 (Continued). 



PERFORMANCE CHkACTERISTICS AND SPECIFICATIONS OF TWO-WAY RADIO SETS 

USED IN THE GERMAN ARMY GROUND FORCES-Continued 

- - - 
NOMEN- 1 FREQUENCY TYPE OF CIRCUIT )A$;d TUBES POWER POWER SUPPLY AND TYPE OF ALLOCATION REMARKS 

CLATURE ~aN~e~dbm) SIGNAL OUTPUT AERIAL DIMEEoNS 
b: Receive R?Z??EN 

(b)aReceive (watts) 
CO~SIl~n~TlON 

(ab) Receive 
WEIGHT 

c. Crystal -- 
Transceiver a. 3-6.67 M.C.W.:lS a. MO-PA. 5 a. Z-volt storage battery 1 sod or wire. 18"x14%3" Used in defensive This is an old Lorenz 

S.E.a.Z/24b- b. 3-6.67 R/T. : 5 b. (3,RE084K-,2RE134,- (NC-lo). ’ -35 Ibs. positions. commercial set de- 
202. 1,4406D or l,RES094.) b. Two go-volt dry batter- signed before the 

ies. war. 
-- -- 

Transmitter- a.3-7.5 C.W.:60 a. 3.RL4.8PlS-l,RV2.4P7OC a. Pedal generator type 1 High rod anten- 39% Ibs. From artillery di 
Receiver b. (2 Bands). R/T :20 b. 8.RV2.4P700. b. 15A and rectifier with nae with coun- 

” -- ‘...-““..! 

vision down to 
15. W.S.E.a. storage battery 2.4NC58 terpoise or ve- lower forma- 

12.volt storage battery hicle roof an- tions. 
in vehicle with convertor tennae. 
type 15A and rectifier. 

Transmitter- 
Receiver 
DMG 4K 
DMG 5K 

a. 500-600 N.C.W.: 60 
b. 500-600 R/T :30 

a. 220 volts AC supply or 
b. 220~volt. SO-cycle, gaso- 

line driven alternator. 

-- 
Two broad-band 

directional ar- 
rays, 1 for 
Xsmtter. 1 for 
Rec. DMG4K. 
3 rows of di- 
poles. 

Rack- 
46”x20~‘%2~ 

Base- 
254j"x26"~20" 

Cases for antennae 
66x51~10. Total 
weight 900 Ibs. 

These sets are 
used for multi- 
channel com- 
munication 
over limited 
distances. 

Transceiver a. 4.5-6.7 
Form.Fu.G.k. b. 3-6.7 

a. C.W.: 15 
R/T : 7 

b. (C.W.M.C.W 
WT.) 

-_ 

-_ 

-. 

-- 

- 

.- 
, 

_- 

_- 

_- 

_- 

- 

a. MO-PA (2 tubes in paral- 
lel) 
RI2.4P2-2.RI2.4P2 

b. RF-M-LO-IF-DET-AF 
6,RV2,4P700 (IF ampli- 
fier used for transmitter 
modulation). 

0.5-l 

1.5 a. Two nickel iron 2.4-volt 
b. storage batteries (type 

N.C.SSa) and vibrator- 
power pack SEWg. 

12 -ft. vertical rot 
or horizontal 
33-ft. wire. 

_- 

-- 

-- 

-_ 

-. 

I 

* 

-. 

17.2"x13M"x7%' 
45.5 lbs. 

Is replacing 
Form.Fu.bl. in 
artillery units. 

Very similar to Far. 
bl. except for fre- 
quency range and 
transmitter con- 
construction. 

Transmitter 
120. 

a.42.1~54 

-- 

-- 

1 

120 IO-ft. mast with 
vertical stub 
aerial on top. 

Army corps and 
HQ. 

‘(i 

5 
g 
s 8 

I. 
c 
5 Ez (/, cn 
-rr 

Transmitter 
AS-59. 

a. 

C.W. 
M.C.W. 
R/T 

~-~ 
C.W. 
M.C.W. 
R/T 

-__ 

R/T 

a. MO-B-PA (Push-Pull) 
RLTlS-RS391-Z.RS391. 

-- 

-- 

-- 

-- 

25"x21"~18~" 
- 100 Ibs. 

Not known. 

Transceiver 
PHf.Z.LJK41 

a.37.5-462.2 
b. 

a. Z.K.D.D.-2.DF25. 
b. 

1. a. Three 4.5 volt batteries 
in parallel. 

b. One 150-volt H.T. bat- 
teries. 
.3 amps. @ 4.5 volt. 
40 m/a @ 150 volt. 

% wave pole 
(1.75 meters) 

f/a wave pole 
(2.40 meters) 

ll~"x15~"x14" 

(approx.) 33 lbs. 
Not known. 

ti 
b 

2 
lil 
g 
b 
L” Figure 53 (Continued). 
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PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS FOR GERMAN GROUND RADIO TRANSMITTERS 

NOMEN- 
CLATURE 

- 

-- 

I 

I 

-- 

-- 

-- 

FREQUENCY 
RANGE (mcs) 

a. Send 
b. Receive 
c. Crystal 

TSYPG~ZF 
RANGE Ih 

MILES 

____- 
C.W. : 36 
R/T : 10 

POWER 
OUTPUT 

(watts) 

REMARKS POWER SUPPLY AND 
CO~~lJJ~TlON 

(t R&ive 

DIMENSIONS 
AND WEIGHT 

CIR;;rE$ND 

(a) Send 
(b) Receive 

ALLOCATION 

Transmitter 
5WS/246-104 

a. .95-3.15 a. MO-PA 
2. RS 241 

Horizontal wire 
vehicular rod. 
Counterpoise 
50 ft. long. 

Regimental and Divi- 
sional nets may be 
employed for vehic- 
ular or ground use. 

A general medium 
frequency low 
power transmitter. 

i. Pedal generator. Storage 
battery and dynamotor 
U.S. A.L., or gasoline mo- 
tor generator. 3.8 Volts 
@4 1.2 amps. 300-330 volt 
Q .14 amps. 

a. 12-volt storage battery 
and dynamo U-1OAL 12 
volts Q 2 amps. 350 volts 
@ 100 m/a. 

5-7 

6.5 
(10 Max.) 

8 (Can be 
reduced 
to % 
pow-) 

20 

20 

25 

1SDx14%“x7%” 
-52 lbs. 

a. 27.2-33.3 M.C.W.: 4 
R/T :24! 

-- 
C.W. 
R/T 

a. MO-MOD-PA 
RL 12, P.55.RV 12 

P.4000-RV 12.P 
35. 

6?+ft. rod on 
move. Mast 
sections and 
gear provided 
for ground 
“SC 

Armored vehicles. 
Generally tank 
units. Usually in 
Commander’s tank. 

This is similar to the 
J0W.S.b. but for 
calibration and fre- 
quency range IOW. 
S.b. frequency 
range is 23-24.95 

imcs. 

Transmitter 
low.s.c. 

7%“xlZM”x7” 
-22 Ibs. , 

. ’ 

- 
a. MO-PA 

2, Rl 12 T15 
Transmitter 

8W.S. 
a. l-3 a. Pedal generator, engine 

generator or 12 volt star- 
age battery and dynamo- 
tor. 12 volts @ 1.25amps. 
350 volts @ 75 m/a. 

66.ft. “L” type 
or 33-ft. T 
type. 

Regimental command 
and reconnaissance 
nets. 

2O”x12”xll” 
48% lbs. 

Transmitter 
2ow.s.c. 

a. 27.2-33.3 M.C.W. -3 
R/T -2 

a. MO-D-MOD-P! 
(PA-Push pull) 

5. RL 12 TI5 

a. 12.volt storage battery 
and dynamotor U-ZOA. 
U-2042 or U-20A3. 12 
volts @ 2.75 amps. 370 
volts @ 130 m/a. 

*$+ft.-cif%-ft. 
whip type. 

Tank formations gen- 
KillY. 

A similar set is the 
2OW.S.d. but which 
has a frequency 
rangeof42.1-47.8. 

i; 

-- 

-- 

I; 

i. 

19”xS~“xlO” 
-30 Ibs. 

Transmitter 
20W.S.b. 

a. 25-27 R/T a. 12-volt storage buttery 
to dynamotor U-2OA3. 

3.ft. vertical rod 
via feeder. 

By sound ranges in 
artillery units. 

Very similar to ?O.W. 
S.C. except for mod- 
ulntor control and 
indicator. 

19%“xSK”x9%” 
-35 lhs. 

Transmitter 
AKS 25. 

a. 3-6 C.W.: 50 
R/T : 15 

a. MO-D-MOD-P! 
(P&Push pull). 

5 RL 12 T15. 

In infantry divisions 
and artillery regi- 
ments. 

a. Engine driven or pedal 
driven generator. 12.5 
volts @ 2.5 amps. 350 
volts @ 250 m/a. 

a. 12 volt storage battery 
to dynamotor U-30 b. 

33.ft. wire on 
one 33-ft. 
mast with 4. 
33-ft. coun- 
terpoise. 

17~“xl2”x14~~” 
-60 lbs. 

a. 1.1-3.01 
(3 Bands) 

C.W.: 50 
R/T:16 

a. MO-MOD-PA (2 
tubes in parallel) 
(Mod: 2 tubes in 
parallel) 2 RL 12. 
P 35-2, RV 12 
P.2OOOl.RL12TC 

30 Vehicular rod 
or roof anten- 
nae. Open 
wire anten- 
nae. 

19”19N”x9~~ 
-42 lbs. 

Small signal units and 
signal troops in ar- 
mored corps. 

Medium powered field 
transmitter. This 
set is identical with 
the 8OW.S.a. as re- 
gards its circuit. 

Transmitter 
30W.S.a. 

Figure 54. 
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ALLOCATION REMARKS 
- 

- 

( 

1 

D 
I 

NOMEN- 
CLATURE 

FREQLIENCY 
R~~~~~dd(mcs) 

b. keceive 
c. Crystal 

rYPES OF 
SIGNAL 

<ANGE IN 
MILES 

CIRCUIT AND 
TUBES 

(a) Send 
(b) Receive 

POWER SUPPLY AND 
CON$J~~TION 

(b) Receive 

DIMENSIONS 
AND WEIGHT 

POWER 

‘~Z~ 

30 

t 

I 

_- 
a. ll-volt storage battery 

to dynamotor U-30A. 
19”xll%“xll~ 

-56 Ibs. 
Transmitter 
30W.S./24b-120 

i.. .95-1.68 3.w.: 2.5 
R/T : 10 

Armored cars and 
other vehicles and 
reconnaissance nets 
of division troops. 

Used by all reconnais- 
sance units within 
command nets. 

Transmitter 
7ow.s. 

a. 3-16.667 Z.W. 36 70 a. 12-volt storage battery 
to dynamo U-30A. 

21M”xllN”xl9%” 
-78 lbs. 

Rod, or 25.40.ft. 
single wire. 

-I- 
a. 12-volt storage battery 

to dynamo U-SOA. 
3.meter vertical 

mast vehicu- 
lar rod or roof 
aerial. 

18~“Xll~~“XlO” 
-48 lbs. 

In tank division to 
tank brigade sets. 

Transmitter 
8OW.S.o. 

a. 1.12-3.0 
(3 Bands) 

C.W. 125 
R/T 45 

80 
(or 10) 

100 
(or 10) 

i. MO-MOD-P.4 
:PA-2. tubes 1” par- 

allel) MOD 2, 
tubes in parallel 
(3RL 12. P.36. 
2 RV 12 PZOOO.) 

- 
a. MO-MOD-PA 
RS-237.RS 241-RS 

237. 

a. Storage battery to dyna- 
motor U-100 or U-100A 
12 volts @ 30.8 an&s. 
Field gasoline dtyision 
D-C generator. 

12 volts @ 7.3 amps. 
1000 volts @ 240.300 m/a. 

1.33-ft. mast 
with I-spoke 
antennae(me- 
dium fre- 
quency) or 
one 20.ft. sec- 
tional mast 
with J-spoke 
umbrella 
(higher fre- 
que”cY) 

18’~“xl8”xl0” / 
--- 76 lbs. 

Administrative con- 
trol set for large 
areas. Can be used 
in vehicle or as a 
fixed station. 

4 commercial design 
adapted for mili- 
tary use. Provision 
made for local or 
remote control and 
picture transmitter. 
High-low power 
switch ior C.W. 

Transmitter 
1oow.s. 

a. 0.2-1.2 C.W.: 200 
R/T: 70 

~-___- 

1. MO-B-PA 
MO and Buffer KS 

282. 
P.4. RS 329G Key- 

mg Section .‘, RS 
282 and 3 RGN 
2004 Amp. Sec- 
tion 2. RS282 and 
3RE 084K. 

1.000 a Dynamotor 1’.1000 to 
AC line, or M.G. gas en- 
gine set. 

5’2”.x3’4”x6’Yd’ 
-1630 lbs. 

Transmitter 
MOOW.S.6. 

a. 1.090-4.7 
(4 Bands) 

cw. -700 
M.C.W.-700 
R/T-150-30( 

(2) Two SO-ft. 
masts sup- 
porting single 
wire antennae 
83.ft. for me- 
dium fre- 
quency and 
33.ft. long for 

high fre. 
quency. 

Army and corps staffs. 
also used for liaison 
as ground set to 
Luftwaffe. 

Figure 54 (Continued) 



PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS FOR GERMAN GROUND RADIO TRANSMITTERS-continued 

- 
NOMEN- 

CLATURE 
FREQUENCY 
R$~~;dd(m:s) 

b. Receive 
c. Crystal 

CIR;;;TEtND 

(a) Send 
(b) Receive 

POWER 

o(“wFt: 

POWER SUPPLY AND TYPE OF 
AERIAL 

REMARKS DIMENSIONS 
AND WEIGHT 

ALLOCATION TYPES OF 
SIGNAL 

RANGE IN 
MILES 

Transmitter 
~5ooWS.a. 

a.O.l-66 
(4 Bands) 

C.W. :725 
M.C.W.: 725 
R/T : 18-34C 

a. As for 1000 W.S. 
b. Except that 
P.A. tubes are 
RS 239. 

1.500 a. Dynamotor to V-1500 
AC line or M.G. gas en- 
gine set. 

80.ft. mast with 
6- or 12.ft. 
spoke “urn- 
brellas.” 

5’2”x3’3”~6 a/” 
-1430 Ibs. 

For communication 
between corps 
ground headquar- 
ters. and army staff. 

A d-stage transmitter 
for installation in 

; motor cars and 
<fixed stations. It is 
) divided into several 
‘com*o”e”ts for 
speedy removal as- 
sembly and replace- 
ment. 

A special type of 
transmitter de- 
signed for jamming, 

This special S.W. 
jamming apparatu: 
is made in 6 mod& 
corresponding to 
the 6 models as 
shown in column 2. 
Each band has a 
variable frequency. 

C.W. 
Freq. Mod. 

a. MO/D-PA 
(Freq. Mod.) 3. 
FE 06/40-(EL 2) 

60 AC single pllase, 50 cycle. 
110 volts. 

Transmitter 60W 
(Jamming) 

Transmitter 600H. 
(S.W. Jamming) 

a. (a)1775-17.85 
(b)lS.l-15.35 
(c)11.7-11.9 
(d)9.5-9.7 
(e)7.2-7.3 
(f)6.-6.2 

M.C.W. 
Freq. Mod. 

a. MO/D-(Freq. 
MOD/PA) 2. 
PE 06/40-PB 
3/1000 

6,004 a. AC three phase, 50 cycle, 
180/200 volts. 

75”x27”~27” 
-880 Ibs. 

Figure 54 (Contirkued). 
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I MARCH 1945 - UNCLASS\FlED TM-E 30-451 

PERFORMANCE CHARACTERISTICS FOR RADIO TRANSMITTERS USED AS 

GERMAN ARMY MESSAGE CARRIER EQUIPMENT 

Nomenclature 

DesigOngtion 

T.f. a 

T.f. b 1. 

T.f. b 2. 

T.f. b 3. 

T.f. b 4. 

E. 1. 

E. 2. 

E. 3. 

T. 1. 

T. 3 

T.f.R. (Rundf) 
(Broadcasting) 

MEK 

2 
:hannels 

1 

1 

1 

1 

1 

1 

1 

3 

3 

1 

8. 

Kcs. 

3.4-8.2 

Carrier 
Freq;ncies 

5.8 sOO/20 

3.5-7.5 5.5 500 

9.0-13.0 11.0 500 

16.5-20.5 18.5 500 

22.0-26.0 24.0 500 

Same as for T.f. a. 

3.4-8.2 5.8 SOO/ZO 

3.7-10.0 6.4; 10.3. 500 

6.6-28.2 6.3; 9.4; 12.9 
20.7; 24.4; 28.5 

500/40 

8.8-30.4 7.7: 10.9; 14.3 
19.8; 23.7; 27.7 

500/20 

34.M2.8 42.8 

6.0-60.0 6:9:12:15:18 
21:27:36:39: 
42:45:48:51 
5457 

Max. Line 2mm C. 
Attenuation. Open 
b. and Nepern Wire 

4.Onp. 
34.76 db. 

3.6np. 
31.28 db. 

3.6 np. 
31.28db. 

3.6 np. 
31.28 db. 

3.6 np. 
31.28 db. 

400 K”l. 
250 Miles 

400 Km. 
250 Miles 

320 Km. 
200 Miles 

220 Km. 
137 Miles 

160 Km. 
100 Miles 

ianges (Km 
and Miles) 
3mmCu 

Open Wire 

520 Km. 
325 Miles 

500 Ktn. 
325 Miles 

400 Km. 
250 Miles 

280 Km. 
175 Miles 

200 Km. 
12.5 Miles 

2.0 np. 
17.38 db. 

3.75 np 
32.49 db. 

4.0 np. 
34.76 db. 

4.0 np. 
34.76 db. 

230 Km. 290 Km. 
144 Miles 181 Miles 

350 Km. 4.50 Km. 
219 Miles 281 Miles 

270 Km. 350 Km. 
169 Miles 219 Miles 

270 Km. 350 Km. 
169 Miles 219 Miles 

4.0 np. 2.50 Km. 
34.76 db. 156 Miles 

LINE EQUIPMENT-German Carrier Equipment (Army and Commercial) 

Field 
Cable 
(I-K) 

~- 
25-60 Km. 
l&37 Miles 

25-50 Km. 
16-31 Miles 

15-30 Km. 
9-19 Miles 

l(t30 Km. 
6-19 Miles 

18-45 Km. 
11-28 Miles 

The German carrier equipment, both commercial and army is listed above. It is similar to the America” in design, channel frequencies, and “se 
Diagrams (not shown here) authenticate this, and show that the carrier practice in line and repeater set “p are practically identical. 

Within the German army the most common sets for field “se are the Tragerfrequensgmat a (Tf.0.) and the Tragerfrequemgemt b (T.f.6). including 
bl. b2, b3, and b4. Other sets in “se by the Germans are: Mehrfach (MEK) MC. MK, Tl, T3, El, EZ, and E3; the MG and MEK carrier Systems 
are apparently more recent additions. 

The “L” and “U” carrier systems for cable. are used by the German PO. The “L” system is installed on lightly loaded cable, and the “U” oc 
non-loaded cable. The German broadcasting carrier system is the Tragerfrequenzgnat Rundfunk (TfR’--“Carries Broadcasting,” 

Differentiation is made with multiple Tf (carrier) systems between single channel systems (transmission channels for EW a”d WE traffic lie directly 
next to one another, as in the case of Sets T.f.a. and T.f.h.) and UOUP systems (the channels for each carrier direction are adjacent and the> 
form therefore, two separate groups. e.g. sets MEDK and MG). 

Abbreviations and Nomenclature:- 

a. Carries Equipment:- 

(1) T.f. (a or b) , Tragerfrequenzgevat. Carrier Frequency Set. 
(2) MEK.. Mehrfaach-Einzelkanal. Multiple Channel. 
(3) T.f,R., Trogerfrequenz Rundfunk. Carrier Frequency Broadcasting. 

(4) E (1, 2, 3); T (1. 3); MG; M (1-7); MK EK; L; U:--Meanings not known. 

On the chart above, kilometers are converted to miles and nepers (standard German power level ““it) to d&b&. 

1 neper equals. 8.6858 decibels. 
1 decibel equals. 0.11513 nepera. 

Figure 55. 
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I: MARCH 1945 B UNCLASSIFIED TM-E 30451 

PERFORMANCE CHARACTERISTICS FOR RADIO TRANSMITTERS USED As 
GERMAN ARMY MESSAGE CARRIER EQUIPMENT-Continued 

. . 
I 

Nomenclature j No. 

De.i&xtion 
of 

Channrls 

MC; 

Ml 

M 2 (M3) 

M 4 (MS) 

M 6 (M7) 

MK (K 1) 

MK (K 2) 

MEF 

EK 

Erickson 
(12 Kanal) 

L-(Kabel-System 
DRP 

U-(Kabelsystem) 
DRP 

15. 

3 

4 

3 

4 

5 

5 

: . 

1 

12 

1 

12 

Frequency 
“;;f 

- 
I 

4X-156 

5.8-38.4 

5.2-39.7 

12.2-29.7 

8.7-43.7 

57.6142.4 60:68:76:84:92: 
108:116:124: 
132:140 

56:64:72:80:!38 
104:112:120: 
128:136: 

10.3-57.6 10:20:30:40:50 
15:25:35:45:55 

41.5-54.5 44~52. 

49.3-154.4 

3.3-5.8 6 

12.3-60.0 

Carrier 
Freqwxies 

Ringing 
Fre- 

QlE”CY 

- 

500/20 

- 

d 

- 

Max. Line 
Attenuation, 
lb. and Nepere 

3anges (Kn 
and Miles) 
3mmCu 

Open Wire 
-__ 

4.0 np. 100 Km. 
34.76 db. 62 Miles 

4.0 np. 
34.76 db. 

4.0 np. 
34.76 db. 

2mm c. 
“,p,:g 

Figure 55 (Co&ued). 

1 

- 

1. 
Field 
Cable 
(FFK) 
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PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS FOR GERMAN INTERCEPT; 

GENERAL PURPOSE, AND SPECIAL PURPOSE RADIO RECEIVERS 

< = .- 
I .vl 
P - 

TYPE OF 
AERIAL 

69;~it. vertical rod 
when used as pack 
set. 

Open wire and coun. 
terpoise. 

.- 

.- 

.- 

._ 

- 

15-ft. open wire or 
sectional masts 
and counterpoise. 

6x-ft. vertical rod. 

CIRCU;$ $e;d” TUBES 

(b) Receive . 

POWER SUPPLY AND 
CON$J~n~TION 

(b) Receive 

b. 2,tiF- M-LO-3, 
IF-DET-OBFO-AF 
10. RV 2P800 

- 

I 

- 

b. 2-v& storage battery and 
9Qvolt H.T. dry battery. 

P-volts @ 1.7 anlps. 
90-volts @ 12 m/a. 

b. ZRF-M-LOJ, 
IF-DET-BFO-AVC-AF. 
11, RV 2PBCtO 

b. Z-volt storage battery and 
90-&t H.T. dry battery, or 
Convertor unit El7.d‘ or main 
unit NA6. 

b. RF-FC-IF-DET-AF. 
5. RV2-4P700 

b. 2.4-volt storage battery for 
internal H.T. vibrator. 

b. 2. RF-DET-AF. 
4, RV 2P800 

b. 2-volt storage battery and 
9Cwolt H.T. battery, or 12- 
volt storage battery and vi- 
brator unit E.W.c. 

2-v&s @ 0.75 amps. 
12-volts @ 1 amp. 

b. RF-M-LO-IF-DET-AF. 
(RF-M-IF-RF?? 094) 
(LO-DET-AF RE 084K) 

b. 4.8~volt storage battery: four 
30-volt or 9cl-volt plus one 30- 
volt H.T. batteries. 
4.8~volt @ .45 amps. 
loo volt @ 18 m/a. 

b. 2. RF-M-LO-3. 
IF-DET-BFO- 
2,AF All RV2 P800 

b. 2.volt storage battery and 
90-&t H.T. dry battery. 
(2.4volt storage battery may 
be used after internal adjust- 
ment to set.) 

-- 
b. FC-2,IF-DET/AF- 

Driver Class ‘B’ Output 
DCH 25-2,DF25-DAC25- 
DC25-DDD25 DF26 

b. AC or DC mains supply 9Ch 
250. Volts (voltage need not 
be known), or. two 1.25 dry 
cells ENL DIN VDE. 1210 
plus 9o-volt A.T. battery 
from mains 0.25 amps. 

b. RF-M-LO-I. IF-DET-AF 
7 RV 12 P4OCiO. 

- 

I 

- 

1. 12-volt storage battery to 
dynamotor EUoZ. 

DIM~~~ONS 

WEIGHT 

ALLOCATION 

- 

TFES 
;lGNAL 

C.W. 
M.C.W. 
R/T 

C.W. 

R/T 

M.C.W. 
R/T 

C.W. 
M.C.W. 
R/T 

C.W. 
M.C.W. 
R/T 

C.W. 
M.C.W. 
R/T 

M.C.W. 
R/T 

M.C.W. 
R/T 

- 

NOMEN- 
CLATURE 

FREQUENCY 

?N%(mcs’ 
d. Receive 
c. Crystal 

____ 
Receiver 

Fu.HE.c. 
b. 3.0-25.8 

(4 bands) 

Receiver 
K.w.E.a. 

b. .9&10.2 

Receiver 
UKw.E.f. 

b. 42-48 

Receker 
Term Eb. 

b. .096-7.095 
(8 bands) 

Receiver 
L.M.W. 
H.E./24b- 
316 

b. .075-3.333 
(5 bands) 

Receiver 
Fu.H.E.d. 

b. 25-60 
(4 bands) 

Receiver 
WR 1P. 

_ 

.- 

- 

b. .15-15.5 

Receiver 
UKW.E.e. 

b. 27.2-33.3 

REMARKS 

c 

.- 

_- 

-- 

.- 

- 

intercept service. Moni- 
toring for security. 

[t is very difficult to service. 
Is one of a series of four 
intercept receivers. 

18”xl4”xlO” 
-56 lbs. 

27”xlO%‘x13M’ 
-91 lbs. 

For stationary or semi- 
mobile services. 
All arms. 

The associated sender is the 
20 W.S.d. When used alone 
the aerial base and rod are 
mountedontopof thecase. 

14”xlP%“x6$&” 
-17 lbs. 

9%“x14%%8% 
-29 lbs. 

General purpose receiver. 

This set is an old design and 
is being replaced by inter- 
cept receivers Fu.H.E.a. 

and b. 

1841”X15~“X9” 
-44 lbs. 

Intercept receiver. 

- 
18”x14”x10” 

-56 lbs. 
This receiver is similar in 

every respect to the Fu.H.- 
E.c. except in frequency 
range and number of 
tubes. 

Intercept receiver for 
U.H.F. signals. 

For broadcast reception. 
With the aid of a micro- 
phone it can be used fol 
oral transmission of or- 
ders. 

Can be used as a microphone 
amplifier. 

19~~“xl6”xll% 
-57 lbs. 

Communication through- 
out a tank battalion. 

12~%3”x7” 
-22 lbs. 

Figure 56. 
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PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS FOR GERMAN INTERCEPT, 

GENERAL PURPOSE, AND SPECIAL PURPOSE RADIO RECEIVERS-Continued 
, 

- 

, 

I 

FREQUENCY 
RAaNs~fdbncs) 

b: Receive 
C. Crystal 

CIRCU:; $4: TUBES 

(b) Receive 

NOMEN- 
. CLATURE 

DIMENSIONS 
AND 

WEIGHT 

ALLOCATION REMARKS TYPES 

SIGONFAL 

C.W. 
M.C.W. 
R/T 

C.W. 
M.C.W. 
R/T 

C.W. 
R/T 

C.W. 
R/T 

M.C.W. 
R/T 

M.C.W. 
R/T 

C.W. 
M.C.W. 
R/T 

R/T 

POWER SUPPLY AND 
CON$J~n~TION 

(b) Receive 

b. la-volt storage battery tc 
dynamotor EUa.1. 2. or 3. 
12-volts 0 45 amperes. 

Receiver 
M. W.E.C. 

b. .835-3 b. RF-M-LO-Z, IF-BFO/ 
Calibrator DET-AF (2 
tubes in push pull) 
ALL RV12 PZOO 

lZ%“x8”r7” 
24 Ibs. 

Communication receivel 
for medium waveband 

Open wire or roof 
aerial. 

T 

7 

- 

T 

- 

Receiver 
F,.H.E.u. 

b. .5-25 
(5 bands) 

b. 1 9-tuhe superhetrodyne. b. As for Fu.H.E.c. 17”X1.3~~“XlO 
-56 Ibs. 

Intercept services. Very similar to Fu.H.E.c. 
but for frequency range 
and circuit. 

iimilar in construction to 
K.W.E.a. except that the 
K.W.E.a. has fewer stages 
and no A.V.C. 

Receiver 
L.W.E..?. 

b. .072-l .525 
(5 bands) 

-- 

-- 

1 

: 

i 

- 

27”x1.3W”xlO~ 
-87 lbs. 

Long range communica. 
tion at army and com- 
mand hq. 

b. RF-M-LO-Z, 
IF-DET-BFO-AF ’ 
8. RV2 P 800 

b. Z-volt storage battery and 
90-volt dry H.T. battery 01 
convertor unit E.U.o. 01 
mains unit NA6. 

b. 4.8~volt nickel-iron storage 
battery and 90-volt H.T. dry 
battery. 

I 

Lo&g wire or rod. b. .I-6.7 b. RF-REG DET-2,AF 
4, REO 74 

18”x14”~8%” 
-55 lbs. 

General purpose receiver. Receiver 
Sfw.&lSb. 

Receiver 
UK W.E.d 
1. 

- 

b. 42.1-47.8 b. Dynamotor E.U.a.2 or 130. 
vo!t dry H.T. batteries and 
l&volt storage battery. 

6$+ft. rodconnected 
via feeder. 

lS~“xlO”x8” 
-19 Ibs. 

b. RF-M-LO-J. 
IF-2nd DET-AVC-AF 
9 RV12 PZOOO 

b. RF-M-LO-Z, IF-DET-AF 
7. RV12 P4000 

By signal and armored 
troops for ground-air 
cooperatiop 

Jery accessible for servicing. 

Receiver 
UKW.E.h. 

b. 23-24.95 b. 12.volt storage battery to 
dynamotor E.U.a. 1.2, or 3. 

6%ft. rod. -4rmored troops in cars 
and assault guns. 
model G. 

LZ%““x8”x6~” 
22% Ibs. 

!l”x14~“x8~” 
-51 lbs. 

Jery similar to the U.KM’.- 
e. except for frequency 
range. 

he circuit is the same as the- 
intercept receiver L. Mw. 
HE/Z46-316. 

--.-___-- 
Goniometer loops, 

about 1 square mr- 
ter each. and aux- 
iliary aerial (l-me- 
ter rod or J-meter 
horizontal wire). 

4.ft. flexible rod. 

Receiver D/t 
Ground 
L.M.W.P., 
240-315. 

Used by subsection of in- 
tercept company. 

b. .075-3.333 
(5 bands) 

b. RF-M-LO-IF-DET-BFO- 
AF Z.RE.S094,-RE084K- 
RES094,-Z.RE084K 
respectively. 

b. 4.8~volt storage battery (NC- 
IO); four 30-volt or one go- 
volt PIUS one 30-volt H.T. 
dry battery. 
42%volts @I .45 amps. 
100~volts 0 18 m/a. 

b. Dynamotor with ll-volt stor- 
age battery. 

Receiver 
(Radio 
Controlled 
Tank) Eet 
B 4 Fu.E6. 

b. 24.6 
c. Crystal 

‘.l”x10.6”x3.1’ For radio controlled tank 
In conjunction with an 
audio filler unit .which 
is not listed here. 

b. FC-IF-IF,AVC, 
DET-AF-AF 
ECH 11-EF 13-EBF 11-Z. 
EF12. 

Figure 56 (Continued). 
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PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS OF TWO-WAY RADIOS AND 

EMERGENCY TRANSMITTERS USED IN GERMAN AIRCRAFT 

- 

I 

I 

( 

I 

1 

POWER 

“gz$ 

PO\-v-EINSiPPLY 

CONSUMPTION 
(a) Send 
(b) Receive 

TYPE OF 
AERIAL 

DIM;EgONS 

WEIGHT 
a. Send 
b. Receive 

- 

R 

TYPES OF 
SIGNAL 

RANGE IN 
MILES 

CIRCUIT AND 
TUBES 

(a) Send 
(b) Receive 

ALLOCATION REMARKS NOMEN- 
CLATURE 

FRE- 
QUENCY 

I~Ns~fd(mcs 

b: Receive 
c. Crystal 

a. .3-.6 and 
b. 3- 6 

a. 3. RS31-3.R2074 
& l.R.2134. 

100 (High) 
20 (Low) 

a. Air driven generator 
(G3) 

b. Two 90.volt batter- 
ies. one 4volt Edison 

30th fixed and trailing Transmitter- 
Receiver 
Fu.G3. 
(Airborne) 

Similar sets Fn.G3 A. 
and F&G3 AU. 

Both the above sets are 
still in use in transport 
aircraft, flying boats, 
and second-line obso- 
lescent aircraft gener- 
ally. 

tias replaced by Fu. 
GlbZ. Is still used, 
however, in twin seat- 
er aircraft particular- 
ly the JU 87. 

Bomber aircraft; fount 
in some but not al 
specimens of the fol 
lowing types of air 
craft: Ju 52. FW 58 
HE 114. DO 11, 13 
& i7E & F; AR 66 
AR 96, W33 and 34 

In fighter aircraft ant 
dive bombers. Prio 
to 1943, ?A wasfittec 
in ME 109. ME lo! 
F, FW 190. It is stil 
fitted in JU 87 ant 
HS 129. 

Air-to-air-to ground 
(intercommunica- 
tion) 

I 

I 

1 

I 

1 

I 

1 

r 

r 

r 

C.W. 
M.C.W. 
R/T 

a. Dynamotor U44/24. 
b. 

+edantennaeinfight- 
er aircraft: In dive 
bombers a trailing 
antennae manually 
reeled. 

I 

a. l4”x9”x8” 
-20 lbs. 

b. 14%9”x8’ 
-25 lbs. 

Transmitter- 
Receiver 
Fu.G7, 
7a, 76. 
(Airborne) 

a. C.W./RT -15 
b. M.C.W. R/T 

a. 2. REN 904,- 
2. RENS 1664 

b. 5, RENS 1264. 

20 

20 (S.W.) 
40 (L.W.) 

a. 2.5-3.75 
b. 

a. S.W. 3-6: 
L.W. 

b. .3-.6 

a. As for 
Fu.Gt 

b. 

a. 38-42.5 
b. 

Intended originally for 
bomber aircraft but 
was superseded by 
Fu.GIO. 

Transmitter- 
Receiver 
Fu.Gt. 
(Airborne) 

a. 9, RS 242 
b. 4, NF 2 and 

3SF 3 

a. Dynamotor (LJ5) 
b. Dynamotor (U6) 

Common T and R. 
Fixed or trailing an- 
tennae may be used. 

a. (L.W:C.W.) 
(SW:CW.R/T) 

b. (C.W.M.C.W., 
R/T) 

a. C.W.-R/T. 
300-500 

b. 

a. 6, RL 12P35-25. 
RV12 PZOOO 

b. 

40 (SW.) 
70 (L.W.) 

a. Dynamotor U-lo/S 
b. Dynamotor U-lo/E 

30th fixed and trailing. 
Aerial tuning units, 
AAAG-2 and AAAG- 
3 are provided. 

Transmitter- 
Receiver 
FaGlO. 
(Airborne) 

___.~ 
Transmitter- 

Receiver 
Fu.Gl6. 

. (Airborne) 

Current equipment f” 
all first line multipI< 
engine aircraft. 

All bombers. Air-to-ai 
and ground liaison. 

a. 9”xS%“x8” 
-16% lbs. 

b. 7~“xS$$“x8” 
-16 lbs. 

a. 15”x8~“~8” 
-26:/z lbs. 

Is fitted in large aircraft 
in addition to the 
FaGlO. The design 
wws taken from the 
Fu.Gl7. 

a. R/T. 20-100 
b. 

20 ground level 
100 in the air 

a. 2. RL12P35- 
ll,RVlZ PZOOO 

b. 

10 a. Dynamotor U-17 
b. 

‘ixed single wire 6’11” 
long 

. Figure 3. 
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PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS OF TWO-WAY RADIOS AND 

EMERGENCY TRANSMITTERS USED IN GERMAN AIRCRAFT-Continued 
- 

NOMEN- 
CLATURE 

TYPES OF 
SIGNAL 

R%%:S1 N 

POWER 
OUTPUT 

(watts) 

POWER SUPPLY 
AND .--.- 

CO~~;~;TION 

(g) R&w 

TYPE OF 
AERIAL 

ALLOCATION 

Used in all single seater 
lighters. 

In twin seater. close 
supporting aircraft. 
Air-to-air-to ground 
liaison. 

For bombers. 

Interrogation andcom- 
mand. Air-to-air-to 
ground. 

Command liaison set. 

- 

1 

-~ 

- 

DIMENSIONS 
AND 

WEIGHT 
a. Send 
b. Receive 

FRE- 
QUENCY 

t;NsGEd(mcs 

b: Receive 
c. Crystal 

a. 
b. As for 

Fu.GI6 

a.42.1-47.9 
b. 

a. .6-l .667 
b. 

-___- 
a. 5.3-10 
b. 

REMARKS CIRCUIT AND 
TUBES 

(a) Send 
(b) Receive 

) 

- 

Transmitter- 
Receiver 
Fu.Gl6 
Z,ZE. 
(Birborne) 

As above a. Dynamotor U-17 
b. 

1. 2, RL 12P35 
b. 9, RV 12PZOOO 

7, RV 12P2000 in 
navigational aid 
equipment. 

P. 15”x8~“~8” 
-26% lbs. 

Also ‘incorporates D/F 
homing apparatus. 

a. M.C.W. 
b. R/T. 

20 ground level 
100 in the air 

Fixed sin& wire 6’11” 
long. Matching units 
AAGl6-2 and AAG- 
16-3 permit use of 
leading edge of the 
tail fin as antennae 
8” single loop is used 
for D/F homing. 

a. M.C.W. 
b. R/T. 

30 at ground level 
185 in the air 

i. 2 RL 12P35,- 
13.RVl2 PZOOO 

,. 

a.. C.W. 
b. C.W. M.C.W. 

R/T. 

a. 3, RS-3lG- 
3,R2074- 

b. 1 R 2134 

a. R/T. 
b. kC.W.-R/T. 

a. 2. RL 12P35-11 
RV 12PZOOO 

b. I 

- 

4s above Vertical rod about 39” 
long terminating in 
matching unit 
AAG?. 

Fu.Gl7 was the original 
design from which 
Fu.Gl6 was copied.. 
Fu.G 72 is used alter- 
natively with D/F 
homing apparatus. 

Transmitter- 
Receiver 
Fu.Gl7 
17E and Z 
(Airborne) 

Transmitter. 
Receiver 
Fu.Gl and 
GZ. 
(Airborne) 

a. Dynamotor U-17 
b. 

I 

- 

Fixed. 20-100 a. Air driven generat 
b. Batteries 

Transmitter- 
Receiver 
Fu.G6.6A 
(Airborne) 

As for Fu.G7 

Transmitter- 
Receiver 
Fu.GlO K- 
(Airborne) 

10 a. Dynamotor U-17 
b. 

Single wire 6’11” long. 

Figure 57 (Continued). 
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PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS OF TWO-WAY RADIOS AND 

EMERGENCY TRANSMITTERS USED IN GERMAN AIRCRAFT-Continued 

-~ 

x 

- 

I 

I 

_- 

_- 

CIRCUIT AND 
TUBES 

(a) Send 
(b) Receive 

NOMEN- 
CLATURE 

POWER 

“(“w’a% 

POWER SUPPLY 
AND 

CONSUMPTION 
(a) Send 
(b) Receive 

1IMENSIONS 
AND 

WEIGHT 
a. Send 
b. Receive 

FRE 
QUENCY 
~Ns~~d~mcs: 

b: Receive 
c. Crystal 

REMARKS TYPE OF 
AERIAL 

ALLOCATION I 

-- 

, 

1. 6-12 
3. 

1. O-13 
b. 

a. .3-.9 a. M.C.W.-R/T. 
b. b. 

a. 152.2-161 
b. 123-128 

a. 0.5. C.W.: 
M.C.W.: 

250 at sea. 
120 overland 

a. 53.5-61.C C.W. at 200 feet to 
air craft 9. at 1000 
feet is 14. 40,000 
feet 40. 

, 

- 

Transmitter- 
Receiver 
FuGlO K-i 
(Airborne) 

Command and liaison 
set. Used in small 
aircraft. 

/ 

Transmitter- 
Receiver 
Fu.GlO K-. 
(Airborne) 

Voice communication 
air-to-air-to ground. 

Transmitter- 
Receiver 
FU.GZi. 
(.4irborne) 

a. 3.RS 241- 
l.RES094- 
2, RES074 

b. 

10 Communication (gen- 
eral) for flying boats 
and seaplanes. 

Transmitter- 
Receiver 
Fu.GZ.5 a. 

a. L550 
b. 6. RV12P2000.- 

2,LDl. 

1. Dynamotor 
b. 

14%8”x8” 
-33 Ibs. 

14’ Stub. common t< 
Trans.-Receiver. 
(Antennae tuning 
unit AAG25 a). 

Steelantennaewire23! 
feet long with groun< 
wire and sende 
raised by box kite o 
hydrogen filled bal 
loon. 

Transmitter 
NS2. 
(“Not- 
sender”) 
(2~ 26) 

a. ALSN-REt3A. 8 a. Hand generator ll”xlO”x7~” Emergency transmitte 
-15 lbs. for dinghy use. 

3arried loose in aircraft. 
Forerunner of N.S.I. 

c 

5 

iz 
cd 

Replaces the N.S.Z. - 
Standard equipment 22 
on all twin engine and m 
larger aircraft. w 

Transmitter 
’ NS4. 

(“Not- 
sender”) 

a. 2, LS 1 and LS2 1-2 a. 11 midget storage 
cells-3 used in par- 
allel for 2-volt fila- 
ment, 8 used in series 
parallel for S-volt 
vibrator supply. 

Strip of copper plats 
steel tape 3’5’ hi 
and 1’ in diamete 
tapering to 3/16’ a 
end. 

6~“~6%~x3= Emergency transmitter 
-3% lbs. for dinghy use. 

Figure 57 (Continued). 



PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS OF RADIO EQUIPMENT INSTALLED IN GERMAN H 
AIRCRAFT FOR DIRECTION FINDING, BLIND LANDING, BLIND BOMBING AND HEIGHT FINDING 

9 
i% 

?OWE 
)UTPI 
(watts 

- 

_. 

-. 

.- 

.- 

._ 

.- 

- 

- 

-- 

t 

1 

- 

_- 

- 

I 

- 

I 

- 

- 

: 

-- 

FREQUENCY 
RANGE (mcs) 

a. Send 
b. Receive 
c. Crystal 

TYPE OF 
SIGNAL 

RANGE IN 
MILES 

CI RCUIT AND TUBES 
(a) Send 
(b) Receive 

POWER SUPPLY 
& C~a~;~~dPTION 

(bj Receive 

TYPE OF 
AERIAL 

- 

S 
T 

I, 

DIMENSION 
AND WEIGH 

ALLOCATION NOMEN- 
CLATURE 

REMARKS 

D/F Receiver 
Peil:.4. * 

b. 0.25-0.4 b. Dynamotor U-8 
and aircraft bat- 
tery. 

Fixed loop 13” long 
and3%“indiam- 
eter, carries 13 
turns of Lit2 wire 
crosswound in 
series. 

b. ll”x9~“x6” 
-22% Ibs. 

Homing receiver 
used in single 
seater fighters 
prior to intro- 
duction of 
FUG 16Z. 

C.W. 
M.C.W. 
R:T 150 

(=m*ox.) 

b. 8 Tube superhetrodyne 
8 RV 12 P200 

D/F Receiver 
Ped: 5. 

b. .165-l C.W. 
M.C.W. 
R/T 250 

b. 6 Tube superhetrodyne 
6NF2 

b. Dynamotor U-8 
and aircraft bat- 
tery. 

Oval loop with pow- 
der Ironb. cone: 
8 turns of Litz 
wire connected in 
series. 

24”xlO”x8” 
-24 lbs. 

D/F and homing 
receiverin twin 
engine and 
larger aircraft 
for above pur- 
POSC 

A pre-war commercial set. 

One of the few German 
sets that uses crystals. I 

D/F Receiver 
Peil: 6 

b. .15-1.2 C.W. 
M.C.W. 
R/T 

b. 6 Tube superhetrodyne 
6 RV 12 P2000 

Oval loop: sense 
antenna is metal 
paint on loop 
housing. 

b. 9%“xSx”si 
-20 Ibs. 

[Jsed in bombers. 
May be used 
as a separate 
receiver in 
FUG IO. 

b. Dynamotor U-l 1.4 

Carried loose in aircraft E 

for blind landings. ? 

For blind landings. 

D/F Receiver 
Peil: 7. 

b. .15-1.2 C.W. 
M.C.W. 
R/T 

Same as abov;. b. Dynamotor U-11.4 

b. 28.5-35 R./T 250 b. 2NF2 TRF b. Dynamotor U-8 Savigation 
Receiver 
FKJ 1 E.Sf. 

39.ft. vertical rod. 

Navigation 
Receiver 
FU 2H. 

b. 30-33.3 b. Dynamotor U-8 39.ft. vertical rod. 3. 7 Tube superhet: 
7RV12 P4000 

Fi&re 58. 
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PERFORMANCE CHARACTERISTICS AND SPECIFICATIONS OF RADIO EQUIPMENT INSTALLED IN GERMAN 

AIRCRAFT FOR DIRECTION FINDING, BLIND LANDING, BLIND BOMBING AND HEIGHT FINDING-continued 

\LLOCATION REMARKS 
- 

C 

t 

i 

1 

‘OWEF 
UTPU 
[watts) 

NOMEN- 
CLATURE 

:IRCUI$ te;f TUBES 

(b) Receive 

POWEk SUPPLY 
k CO$SSIJ~dPTION 

(b) Receive 

IIMENSIO 
,ND WEIG 

NS i 
HT 

-- 

-- 
I 

_- 
I 

1 

---, 

,: \ 1 

-- 
h 

t 

I 

FREQUENCY 
RA-dbm) 

b. Receive 
c. Crystal 

b. 38 

- 
For blind landings. Xpole under fusel- 

age. 
,. 5NF 2 TRF Navigation 

Receiver 
FU 2 EBl2. 

1. Dynamotor U-8 

Two vertical +i 
wave rods in 
streamlinedhous- 
ing. 

Somber aircraft. A special blind bombing 
deviceoperatingonthree 
main beans: one for 
pilot and two for observ- 
ers. (Believed to be ob- 
solete.) 

>. 7 Tube superhetrodyne 
20 RV12 P4000 

x ceriit b. 66.5-75 
(2 on the same 
range) 

,. Dynamotor iisual 
lot-Dash left- 

right beams. 

10 Somber aircraft. A later development than 
the X-Gerdt employing 
one instead of three 
beams. 

k. 2 RL P35.-13,RV12 
b. P4000 

M.C.W. 
R/T 
R/T 2.50 

flertical rod above 
and retractable 
antennae below 
fuselage. 

L. Dynamotor U-i 7 Y Geriit a. 
(with b. 42.1-47.9 
FUGf7.E and 
FUG 28A. 

Two separate ?4 
wave dipoles hor- 
izontally polar- 
ized: one each for 
transmitter and 
receiver. 

MoltI-engined 
aircraft for 
height finding. 

a. 1. LD 2.1. RV 12 P2001 
b. 1. LVS-6. RV12 P2001 

Radio-Altimeter a. 351-389 
FUGIOI-RMA. b. (Operating 

Frequency) 
370 

a. Dynamotor U-101 
3. 

F.M.C.W. 
D-150 meters 
100-1500 meters 

.\n itnprovemcwt on FUG 
101 and IOIA. Does not 
interfere with other wire- 
less equipment on board. 

Radio Altimeters a. 370 
FUG 103. b. 

I;iynrc 58 (C‘oi~liud). 
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Description Conductor Strands 

‘Two-conductor. cable with black rubber 
jacket applied over one white and one 
black rubber-insulated conductor. 

0.024-inch solid copper. 

Twisted-pair field wire, each conductor of 6, 0.013-inch steel ; 
which has a black braid over a white 2, 0.013-inch co$per ; 
rubber insulation. 1, O.Ml-inch copper. 

Single-conductor field wire with a stiff red 
synthetic insulation over 8 steel and 1 
copper strands. 

8, O.OlS-inch steel ; 
1, 0.028-inch copper. 

, Single-conductor ii&Id wire with a wax- 
impregnated cotton braid over a black 
rubber insulation. The conductor con- 
sisting of 8 steel, and 1 copper, strands. 

Single-conductor field wire with a stiff red 
synthetic insulation and a conductor con- 
sisting of 8 steel and 1 aluminum strands. 

Single-conductor assault wire with’s yellow 
synthetic insulation over a conductor con- 
sisting of 7 aluminum strands. 

Single-conductor assault wire with a cotton 
braid over a blue cellophane insulation. 
The conductor has 6 steel and 1 copper 
strands. 

8, 0.015-inch steel ; 
1, 0.028-inch copper. 

8, 0.015-inch steel ; 
1, 0.02%inch alum- 
inum. 

7, 0.016-inch alum- 
inum. 

6, 0.00%inch steel ; 
1, O.OlO-inch copper. 

Long range field cable having four ru!)ber- 
insulated conductors spirally twisted about 
a rubber-covered synthetic core. Over this 
quad is placed a tinsel shielding tape and 
a black rubber jacket. 

IO&conductor cable composed’ of 12 tinned 
copper strands. Insulation of cotton cov- 

< ered with impregnated cotton tape and 
z:- rubber outer jacket. 

.:’ 

.., 

; ‘ 5 

19, 0.0125-inch copper. 

12 copper , . . . . . . . 

GERMAN CABLES 

I&SUtl$;” 
a 

Rubber type. 

Rubber type. 

Polyvinyl, 
Chloride 
type. 

Rubber type. 

Polyvinyl, 
Chloride 

type. 

Polyvinyl, 
Chloride 

type. 

Cellophane 

type 
material. 

:ubber type 
insulation 
and jacket. 

. . . . . . . . . . 

Outside 
Diameter 

0.1 IS-inch 
(single- 
conductor) 

0.128-inch. 

0.135-inch. 

0.128-inch. 

0.130~inch. 

0.055-inch. 

0.425inch. 

0.875-inch. 

I 
Estimated 
Talking 

Range (Mls.) 

Dry. 16.3; 
wet, 10.1. 

LO.3 (Zwire 
metallic 
circuit). 

3.5 (Z-wire 
metallic 
circuit). 

I.9 (Zwire 
metallic 
circuit). 

>ry, 25.6 ; 
wet, 25.6 
(not 
loaded). 

Joice 
frequency. 

/ . 

Figure 59. 

,%tghder 
,000 Feet: 

Tensile 
Strength 

(Lbs.) 

Insulation 
Abrasion 

Resistance 

D-C Resist. 
mce Single 
Conductor 

‘-F ‘,ooo e 

20.5 275 High. 25.9 

12.9 Very high. 11.6 2.91 

Very high. 11.6 

11.8 Very high. 16.9 

9.2 High. 51.4 6.12 

83.5 

127 

400 

400 

400 

. . . 

. 

510 

. . . . . . . . 

. 

. . . . . . . . 

-___ 

3.52 

525 . 

! - - - 

Attenuation 

Dry, 1.84; 
wet, 2.97. 

3.53 

; 
0 

Dry, 1.17; 
wet, 1.17. 

. . . . . . . . . . . 
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DESCRIPTION OF EQUIPMENT USED IN THE GERMAN ARMY 
FdR TESTING RADIO SETS 

NOMENCLATURE 

Wavemeter Fremes 0. 

Frequency Tester 
F. firuf. dl. 

Field Test Set 18 
(Das Feldmesskaslchen) 

Attenuation Meter.-39 
(Dam~fungsmesser 

39) 

German Tube Checker 
(RohrcnPruf.wat 
RPG4) ’ 

German Exploring Coil 

German Frequency 
Test Set F. 

Wf& f. 

- 

DIMENSIONS 
AND WEIGHT 

17yj”x14WO”-46 lbs. 

-29 Ibs. 

6.3”x4.7%2.9”-2% Ibs. 

16”xi5”x9”-30 lbs. 

-25 lbs. 

I DESCRIPTION 

Frequency range: -30 kcs -30 mcs in 20 switched bands. 
Facilities: will emit modulated or unmodulated signal. 

(Loose or tight coupling to receiver.) 
Circuit as receiver: RF-oscillating detector-2AF RES 

094. RE134W: RE. 134 
Circuit as sender: oscillator-anode modulator. 
Power supply: Cvolt storage battery. J-volt grid bias, 

150-volt H.T. batteries. 

Frequency range -120 -156 mc (26 fixed frequencies). 
Power supply: storage battery 2 N/9 and one 90-volt 

H.T. Battery. 

A field test et similar to the U. S. army’s EE65. 

- 
Is capable of measuring the amplification (in nepers) of 2 

and 4 wire repeaters and the attenuation at 300 cycles 
over any type of line. Can measure crosstalk attenua- 
tion between the lines. 

Is powered with 90-volt H.T. battery and a 2-volt 2B19 
storage battery. 

Will test all European and a small number of American 
tubes. It may be used as a milliammeter. ohmeter, and 
capacity meter. Can only be used for DC voltages and 
currents. 

This apparatus fan be used to locate grounds, shorts. 
crosses and wet spots in cables. (However. it will not 
locate “opens” in cable pairs.) 

Crystal controlled oscillator fundamental output fre- 
quency of 26 mcs. 

Power supply: 2.4-&t storage battery for vibrator. one 
tube‘RL2 4Tl. 

‘Consumption: 2.42 f@ 6 amperes. 

. 

REMARKS 

The outstanding feature in the 
construction of the wave- 
meter is the massive turret 
for wavrband switching, 
which takes up most of the 
space inside the case. 

For frequency calibration of 
fixed sets within its range. 

.?. general purpose field Test 
Set. 

- 
Used in conjunction with tele- 

phone repeaters in testing 
and adjusting input and 
output levels. 

A field pack servicing and cali- 
bration unit for the Feldfu. 

b and c. 
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Section V. ENGINEER EQUIPMENTS 

I. Instruments 

. 

a. GENERAL. In general the instruments usrd 
in the field by the engineers of the German 
Army are identical with our own, particularly 
their transits, theodolites, and surveyor’s levels. 
The main differences occur in compasses and gap- 
measuring instruments. 

b. GERMAN FIELD COMPASS (Marschkompass). 
( 1) Description. The German field compass is 
a black, pocket-sized instrument. The housing 
is of aluminum-like metal. A brass outer ring 
is attached with a carrying handle. A hinged, 
linear, centimeter scale unfolds from the base of 
the compass housing. The letters MKZ(KZ) 
are marked on the body of the compass. 

(2) Operation. The swinging of the magnetic 
needle can be stopped by pressing the damper 
button. When the destination is visible, open 
the cover and raise the mirror half way, so the 
magnetic needle can be seen clearly. Sight the 
point through the rear V sight and the front 
aperture at the base of the mirror. Hold steady 
until the point is in line with the eye, then with 
the free hand turn the azimuth circle until the 
magnetic needle falls on the magnetic declination 
mark. Read the azimuth from the dial. The 
German compass is numbered counter-clockwise, 
and the graduations are in mils. To simplify 
compass reading, the dial has been abbreviated 
so the last two zeros have been omitted; thus, 
6,000 mils is shown as 60. The markings for 
directions are the. same as our own, with the 
exception of East which is marked “0” for 
Ost. The adjustments for magnetic declination 
are marked directly on the azimuth dial ; two 
luminous dots indicate 150 mils. East and’ West. 

c. NEW TYPE FIELD COMPASS (Marschkom- 
pass “A”). It is now known that a new type 
compass is in use in the German Army. This 
compass is numbered clockwise in mils. 

d. GAP-MEASURING INSTRUMENT. This is a ! 
simple device to measure the width of streams 
and similar gaps. It is designed on the prin- 
ciple of similar right-angled triangles and con- 
sists of two parts: a fixed mirror and a measur- 
ing mirror. 

2. German Demolition Equipment 

a. SAFETY FUZE BLASTING CAP AND ACCES- 
SORIES (Sprengkapsel No. 8). (1) Description. 
This blasting cap is similar to the U. S. and 
British types. It is designed to fit over the 

safety fuze and be initiated by it. The initiator of 
the cap consists of lead azide and lead styphnate. 

(2) Characteristics. 
Length . . . . . . . . . . . . . . . . . 2.36 inches. 
Diameter . . . . . . . . . ,028 inch. 
Packing . . . . . . . . . .15 in wooden box. 

(3) Eakelite Holder (Ziinderhiilter). This 
holder serves the double purpose of connecting 
the cap and fuze and permitting the cap to be 
screwed into the charge. It consists of a tube 
which covers the junction of the cap and fuze, 
and is enclosed in a bakelite cover. At one end 
of this cover is an externally threaded sleeve; 
the other end is covered by a bakelite cap with 
a central hole for passage of the fuze. 

(4) Blasting Cap Igniter Sef (Sprengkapsel- 
ziinder). This is a prepared set with a cap in 
a bakelite holder, with a 3- to 6-foot safety fuze 
attached, and a safety fuze igniter. This pro- 
vides a convenient short-delay demolition igniter. 

b. SAFETY FUZE (Zeitziindschnur). The black 
powder train of this fuze is enclosed in strands 
of jute-like fibre and white cotton-like fibre al- 
ternately, the whole being covered with a bitumin- 
ous paint, over which goes the black rubber outer 
covering. This safety fuze burns in air or under 
water at the rate of approximately 2 feet a minute. 
It can be initiated in the same way as U. S. and 
British safety fuzes. 

c. ELECTRIC BLASTING CAPS. (1) Gliihziinder 
28. This consists of a cap, with twin leads of 
copper or iron, and a wire bridge. The whole 
fits into a standard bakelite cap holder. The cop- 
per leads have a resistance of 2 ohms ; iron, 3 
ohms. 

(2) Delay Electric Blasting Cap (Gliihztinder 
mnit Verzb’gerung) . These electric caps, which 
fire with a delay of 2, 4, 6, 8, or 10 seconds 
after electrical initiation, are similar to ordinary 
electric caps except that there is a pyrotechnic 
delay pellet between the wire bridge and the 
cap proper. These caps have the number of 
seconds delay marked on a disc attached to the 
leads. 

: 

(3) Spark Gap Electric Blasting Cap (Spalt- 
ziinder). In these caps, the wire bridge has been 
replaced by a spark gap. 

d. INSTANTANEOUS FUZE (Knallziindschur). 
This fuze has a soft, pliable, green, outer covering 
with a waterproof varnish finish, surrounding an 
explosive core. It will detonate under water, 
initiated by a cap, but the ends must be water- 
proofed. 

Vlll-63 
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c. 100~GR4M CARTRIIZE fBolrrpntv01lc 28). 
There are two types of this cartridge; one in 
waxed paper, and one in compressed paper. Both 
cartridges may be marked Bohr-Pcrfr. 28, iden- 
tifying the cartridge, ant1 I;~.02 or Grf.SS, iden- 
tifying the explosive as TKT or picric acid. 

f. 200-GRAM SIAR (Sprc~r~gkorrpcr 38j. This 
slab is provitlvd in two fornls : in waxed papal- 
and in a bakelite cast’. The waxed paper slab 
may contain Gther TNT or picric acid. Pressed 
picric acid is contained in the casing of t\vo bake- 
lite mouldings. The bakelite slab actually weighs 
250 grams or S$ ounces. 

g. l-kr1T~oC,~431 (2.2 POUNDS) SLAB (Sprettg- 
biiclzsc 23). (1 ) Ur.s~~i~iio~z. This slab may be 
made either of TST or picric acid, in a prc’ssure- 
resisting zinc containrr which permits it to be 
used at any depth of water. There are three 
sockets for standard caps and holders, or igniters 
-one on each face of the slab, excluding the 
base. Each socket is covered \vith a paper disc 
marked S~WC~~CJ(~~~~~CILYC~ 2-f and either Fp.02 
(TKT) or GYJ.SS (picric acid). 

(2) Charactcrisiir-5. 
U’eight . . . . . . . .._.._.... 2.2 poLlntls. 
Length . . . . . . . . . . . . . . . . . 7.9 illchcs. 
Width . . . .2.9 illches. 
Thickness . .2.1 illches. 

h. 3-KILOGRAM (6.6 l’orixm j 51.~~3 ((;ddtr 
Laduug 3 I\r!g.). (1) Drsc-ription. This slab, in 
a zinc container with a carrying handle at ant’ 
end, has either three or five sockets for standard 
caps and holders or igniters. The container is 
l)ressur~-resistillg. and the slab may be used under 
any depth of water. This slab is often used 
with igniters for improvised mints. It is marked 
3 Kg. 011 the side. 

(2) Cl~arnrtc7Tsfir.~. 
Weight .i,.6 pounds. 
Height . . . . . . . . . . . . . . 7.7 inches. 
Width .(x5 inches. 
Thickness . . . . . . . . . . . . . . . 3 inches. 

i. 3-KILOCRAJT hI.T, CIIARCX. (1) Dcsrrij~- 
tim. The sl)hcrical I~otly of the charge is con- 
structed in t\\-o hemispherical sections of prcswd 
mild steel, seamed together by a rolled joint. The 
securing lugs arc wcltled to the top half of the 
body, and to them are attach4 the two ends of 
a canvas carrying strap. The charge has the 
standaru threaded igniter socket and is marked 
3 Kg. 
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(2) Clzaractevistics. 
‘il’eight of explosive . .G.G 1~1wds. 
LIiameter . . . . .6.25 it~ches. 
Filling . . . . .Amatol. 

j. HoT.T.O\V h\roT.IrToh’ CTr.\RcE (400 GRAMS 
OR 14 kXCI:S). This char-ge is a cup-shaped, 
a!uminum case, painted ficltl gray, with the stan- 
dard thrcatlcd cap socket in the top. A platv is 
rvcessetl into tht, baste. ‘I% cc.ntral part of this 
l:late forms a hwlisph~1-ical ~311 surrounding 
the ho110~ spw in tlw lm~ of the charge. The 
main filling is l,~nthrit~. 

1~. 12.5-I<Il.oc;K.~\I HoI.T.o\\. CIIARCE (Hohlla- 
~!HI~cJ). ( 1 ) I)c~s~-r-i~tio~l. This charge is designed 
to I)last holt5 iii 5tcel plate< in pcrmancnt forti- 
fications or for special tasks. It is cwlosed in a 
sheet iron cover with a carrying lxmdl~. In the 
lease of the chargt is a henlisl,hericnl cavity, and 
in the top is a standard thrraded cap socket. 
This charge is usuall\- part of the equipment of 
airborne troq)s. 

(2) Clfm7rctcristic.s. 
Outside diameter . . . . . . . .ll inclws. 
LIiameter of cavity . .5.3 ilichcx 
M:cight . . . . .LS p~‘lltld’. 
Filling _.....,,...,,_.... TNT. 

1. 13..5-T<IT.OC.R.\\r T-ToT.I.o\\, (‘II.~RcE (Hohllu- 
cII&tlg). ( 1 ) DCSCY~~~;OU. This hollow charge 
rests on three telescol)ic logs. which ensure proper 
“stand-off”. The charge is l)rovitled with a pellet 
contained in a standard de1~ )IlatcJr socket. 

(2) Clla~nc-tc~l~isfic~.s. 

Outside diameter . . 13’ L inches. 
1)iameter of c:~\ it> .9 ii illclles. 
\\‘eight of charge .30 ~K~llTltls. 
Filling (IIIIS-‘TIT) .21 I~~~ulitls. 

Fiyzwc 61.-t~o/dlt~d~~~~~y IL-/y/ I)c~uroliliol~ Clznrge. 

III. DKILOGRA 11 Ho~.on C’HAK(;E (Hohlla- 
dw$g). ( 1 ) Desr.riptior2. I;or convenience in 
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transport, this charge is made iri two parts. The 
lower part, which is provided with a separate 
carrying handle, contains a hemispherical cavity. 
The upper part contains both an explosive charge 
and a standard cap socket. This charge is part 
of the equipment of airborne troops. 

(2) Characteristics. 
Outside diameter . . . . . . . .20 inches. 
Diameter of cavity . . . . . .8 inches. 

Figure 6Z.-Hohlladurtg 13.5-kg Demolitiort Charge (Top: 
slzoxhzg I~emisplwical cavity awd staud-off legs iu 

collapsed position. Bottom: in firing position). 

Height of cavity . . 4 ill&Y 
M’eight of chnrjic . . 110 ~~~untls. 
Filling . . . . . . . . . . ‘l-ST. 

n. Ho~1.0~ kr;c; ~~TI.\K~;I~s (Hnlll~illglndzf~tg). 
(1 ) Dc.~cript,olf. ‘I‘llVsV charge,s, used princi- 
pally for the clcstt-uctiotl of gun barrels, contain 
TST, in a thin annular nletal casing which is 
slipped over the gun l~~i-r~al x1(1 iircd by a cap. 
There is an annular, hollow space of semi-cir- 
u&r cross swtion on tlic insi(le of the ring, de- 
signed to iiicr<2se the cutting effect. The frag- 
mcntation effect of tllc.yr clurgcs is negligible, 
I\-hi& makes then1 sui~:J~lc for cse by raiding 
parties and l~atl-ols. 

(2) Clfnl-ncf~~i~isfics. 

Hollow riilg cliargc ii jr ;111lit;u1k z~litl machine- 
gun Im-rcls : 

Weight . . .A plll111~1~ 1 I OUIICFS. 
Outsick dinmrtcr .F 1 in!.llry. 
Inside diamctc1- ..I.‘) ili~~llck 
Width . . . . . . . . . . . . . ..i.l illcllcs. 

Hollow ring charge in II- iieltl funs : 
1Vcight . . . . .F 1~011n(l~ I ounce. 
Outside tliam~t~t- ICI.4 itlt,h<>s. 
Inside tlianl~rcr 0 T illclles. 
Width 3 I illclrcs. 

-. - 

Figurr 63 -- sllc/pc‘if I~,~iii~tlli!~~i/ ~‘hrfyr (50 k(g). 

o. BAN(;.II.OHI: ‘~‘OKI’I I,,) ( oc~.\.tl-CC-ktr Ladzi~zg). 
This torpulo is matl~ 111) oi llllits of Ih-gauge 
sky1 J’iJ’C ltw~tlls. \vitli a slave ~4tlcd to one 
end to form 2 ~~~cl;c~t for tli~ :~tljoiniil,g unit. Units 
ai-? packctl I\-ith l)la5tili~ ~ ~~c.l;Ltillc or other suitable 
rsl’losivcs. I)c~tonatin~ f11z~3 run the lengths 
of the tulles. Tli~ toi-lulo is initiated at one end 
by two indel)rntlent c‘;L~I~. usiiig a cap igniter set 
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Figwe 64.-Barlgalurc forpL7do 

for one and a length of safety fuze and match 
for the other. Other sections carry a cap fitted 
to the end of the tube. When assembling sec- 
tions, the free end of the fuze at the socket end 
of one section is tied to the cap at the spigot 
end of the next section. 

p. GERMAN FIELD EXPLODERS. (1) Explotlor 
1942, six-barrcllrd ( Ncbclecvrf cy > . This ex- 
ploder is 6 inches high and has two sockets in 
the core. One socket is for winding, and the 
other for a seven-pin plug providing six circuits 
with a common central return. On the outside 
of each of the six outer plug holes are six num- 
bered windows which glow in turn as their cir- 
cuit is completed. The exploder thus can fire 
six circuits rapidly, one after another; the opera- 
tor can see the glow lamps recording the firing 
in succession. Since this exploder has a low 
capacity, with 20 detonators the maximum mm- 

her it will handle, its use for demolitions is rc- 
stricted. 

(2) Small Exploder 1940 (Gliihziindapparat 
40). This explotlcr forms part of the portahlc 
demolition kit (Ziindgeriit 40). It is 5.3 inches 
high and has an oval-shaped top, mounting the 
firing terminals and the winding socket. It will 
fire through 90 ohms external resistance, and the 
generator is turned directly by the handle in the 
winding socket. 0 1 n y when the maximum cur- 
rent is generated is the circuit closed; for firing. 
the handle must be turned as fast as possible 
to the “stop”. The exploder has an internal re- 
sistance of 30 ohms and generates a current of 
1 ampere at 80 volts. Before using the exploder, 
it must be tested with a special neon test tube, 
which not only tests the exploder but also ex- 
cites the magnetism in the generator. 
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Figure 6j,-lixplodcr 43 (6.harwlrd) 
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Figure 66.--Exploder 39 (Gliikiirldapparat 39). 

(3) Field Exploder 7939 /Gliilciindapparat 
39). This exploder is Ijacked in a leather carry- 
ing case. It fires through a maximum resistance 
of 300 ohms and has an internal resistance of 
40 ohms. The winding key is kept in the carrying 
case, which also holds the test resistance, a spare 
spring, and a screw driver. On the top of the 
exploder are the winding- socket, the spring socket, 
and the spring terminals. 

(4) Field Exploder 1937 (Gliihziindapparat 
37). This exploder generates 300 volts and fires 
through a maximum resistance of 300 ohms. The 
internal resistance is 43 ohms. The exploder has 
a winding key kept in the carrying case, which 
also holds the test resistance. On top of the 
exploder is a winding socket marked Aufziehclt 
and a firing socket mark~tl Ziindm. The firing 
terminals are on an insulated step below the level 
of the cover. The spring driving the generator 
cannot be released unless it has been fully wound. 
To use the exploder, \vintl the spring clockwise 
until the “stop” is rcacl1t.d. To fire, turn the 
socket marked “Ziindcn” with the key. 

-. 

I;igurc 67.~Exploder 37 (Gliill,-iiildappar(It 37). 
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lTiqlrlrl, fW-IL\-plidcr~ 31 ((,‘iiiii:iilrtlli~~rli-cll 2hj. 

(5) FirId ITl-plnti~~l~ 1026. ‘J-his cs]‘lotlvi- 

wvigll.~ l-k.<5 ]un111(1s :ui~l is ]nck~~l ii1 :I ]~~:~th~r 
Cast. The c~s~)lotl~~r is of 111~. lo\v tcll~ion tlyw 
(hot wire :I\ O]I~N~SCY~ to sl~rli) \vit]i ;LII illtvAl;ll 
rc.sistanc~ oi 45 011111~. 1\T:lxilliulil rc3idallcv 
through ~vhich it \I-ill fi~-(, is 2.5.5 011111~. 

‘1. hR~I~.\I~I.I~ 1 )I: \IOI,ITIOS T<IT 1 ()A(). This 
is x ]ncli cc~tlt:liiliiig ~~\.(~l-\.tliillg IICYC]~YI 10 lirc 

(I charges e]<,ctl-ic;llly. It \vt4g-h 51 ]~~~III~~~s. atlfl 
can I)e carrietl II\. a lx~i~tllc or l)\- sli~~~~ltl~r straps 
011 the I,Xl<. It cclllt:LiIls ;1 st,~al~t.s],lc,tl~.r (104) 
ant1 llCOl1 tvit tul,c~, a coiitiiluit\~ tester (g-da- 
no*ll~~ttT) (1’420 ) , 40 cl(x.ll-ic t]~.tc,iiatc)r~q t\yo 
sl~ools of sin,q]r cal)]~ all<1 1\\~0 tlrullls of tloul,le 
dlc, metal sIcY~\-c~ i(,t- crilli])ing O\.CI- v]vctric;d 
joints. a iic)tclic.(l 1m.kc.t kiiifv. crini]lvrs, :mt] iii- 
sdating tap’. 

r. COSTISI-JTY ‘I‘Jccr (~;.~J.\,.\~-~JI~~I,J.:R) 1926. 

Tllis tmt<.r llcjt (mly tents crxltilluit\- ]nlt a]s;c~ 
llltxsures ix.sibt:lllcc. _ . (II clrclllts a11tl tl~t0ll:ltrll.s. 
It cont:Ciis 311 chmr~tc~r. r~~sktancc. ant1 l);dtc,r-!- 
(1.5 vdt5). ‘I‘lic l~ttt~~ry is hou,s~tl ill :L cyliil(1c.r 
4.7 inch high I\-itli tliv ohiiictcr 01, to]). .\(I- 
justing scrC’IVS for setting the olm~3cr 11c~tll~~ to 
zc’r0 ant1 inlitiity arc iili(l\v:lv l)et\vvvn tliv testili,y 
tcrmin;k A Iuilt-iii resistanw ]m)tvcts ci~]~s 
from bciiig iiiitiatctl \vllil~~ Iwing tcstccl for wti- 
tinuity. 

s. TEST R~XWAK-~T ASD SITON I AMPS. The 
resistnncc is for tvstiilg the 1:ield l<r]~lotler 1926 
for firing t]lroIyli 250 0li11is rc.sist;liice. l’ll? 
lleoll lalli]), tleiignvtl ior testing the I‘ieltl lh- 
plotlcr 19.37 alltl I’m, ha5 ;I scrc’\v 11vatl wllicll 
inay lx set tcj tc+ for tiring citlicr 50 or 100 
tletonators. ‘l‘li~~ is aiicdh~r n~‘on lmi]) ior 
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testing tlw w~all I<s]~l~tl~~- 1” iI 1 
]xlrt;ll)lv Ik~~iolitio~i Kit 1’140. 

1: I. ]):lr’t C)i the 

t. ;\r.\(;Sl~;lIt’ ~)I~.\IOI.1’l’IOS ( ,,.,,<~l .I. II’i’.‘.~k< 

(rnrl,-c~i-li~rrlt/i//;//~~ 1. ‘I‘lii 5 c ll;ll-“~~ . i\ 5])hcricnl 
;tntl colll]~]<~tc.]\- <“I 1~~1-~~~1 1,\- ],I? ..( C I CY~I-CIIII iartl. ‘l’liis 
cartll~o~~rcl c;L>illx-. 11c.ltl ill Y~I.I]IV II\. t\vo metal 
imIt15. ~ZlL71(1\ 4 ill~~llc~~ lJVl’~\\ ,!I,.- ]Gl>l. C)i th 
~x]~lrhi\~~~. I ‘ritii;lril!. clOigtiC /I ;i5 ;i tl~~iliolitioii 
~lr;ll-~~. it alho L.;LII Ix. uc~l .i:;hiiiyt t:iiil;s. TllC~ 
cLr])lcA\.e fi]l~~ i- 1 ]NIIIIIC~ l_’ c ~,tt~c’w 0i c\-cloiiitv 
:lll~l ‘I‘spI‘. ~l‘Il<~ llwh1(.1- (‘~111’1.1~ I,f t\vo ]KaAS of 
c.\.cloiiilv :~ilfl IV;LI ill \I-liicli 111, i I’ 
st:~ntlar(l i(;liitt.r (,i III<. I:% TV l 1 

/,i,c//tvt. <iI’ l\‘<~~l.\/iJ,i< 0 <,,I,’ I )I! /,c,’ iiiuip. 
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II. GI;R\I.\Ii :\~TITAFX ~\IA(;~.EI‘I(- Hor.r.o\\ 
(‘Il.\I<(;I:. ‘l‘his charge is painted field gray. The 
tllrrc attacht~tl ~~~tgnets are strong enough to hold 
the cl~;u-~e against a 1 crtical surface. The main 
filling is ill a lJrc’ssc’~l metal container, conical in 
slial)e, with an rlongatctl apex to act 3s a hand 
grilJ and to accommodate the detonator. The ign- 
tvr has a tlt,la!. of only 4% srcontls. How~\~r, a 
new tylJc igniter with a >.~llo\v head and a 7>5- 
XYYJ~J~~ delay IKE IKXIJ introtlucctl. 

3. Booby Traps 

a. ;\IA’I’I3~IAI.. ‘I% follouing standard ma- 
terials ha\-c IJCY~JJ Ural in ~k~i1iaJ~ IJooby traps : 

Tc~ll~l-lllillc~s. 

S-Alill~~s. 

C‘.\..l’.I. ~Iill~~S. 

Inqm~~ist~l u~oo~l~n mints. 
T’rqmd cl1aqys. 
Alortar 11onil~~ 
1 ~antl ~l-cwatl~~s. 

Italian Ii.4 nJill(5. 
Italian h;i~id grenades. 
l’rc~licli nntitai~k mines. 
I~ritish (;.S;. InilJeb 111;s. IT, I\‘, and 17. 
I’,ritiyli gun cottoii sl:ilJs. 
I:ritiA aircraft 1~~iiilJs. 
I,. ~Il~:‘r’llol,s 01; sI~~lY~ls(;. The booby traps xw 

s<,t or(linarilv in tlic following ways : 
‘I’~~llcrniines with anti-li fting tlwiws. 
Tcll~rliiiii~~s cc)niicct~tl 1Jy prillia cord to two 

or 1110re IC.1’. iiiincs ant1 fitktl lvith an anti- 
li itin;: tl~~vice. 

5Aliiics \vitli 1~11 igniters. 
C‘.\.. I ‘. I. nliii~s with wtting at “Ti” and a trip 

(II’ pull \Vil-r. 
I ‘r~I1arc~1 charges, conccnl~~l in rulJlJish, fitted 

\\?th Iwll igiiilcri; ant1 1~~11 wires. 
C‘li:tr;:c.~ iii5id(a a water hottl? fittctl with a 

1)1111 igiiitu- to d(~toliate 011 the I\-ithtlrawal of 
th Cd<. 

lIf)iY;Ll. IJoilll~s iittctl with .C..l/i.%..?.? ignitt,r. 
ICxc alit1 stick grtwatles fittctl with pull igniters. 
Italian }<.-I- mines with triIJ wiws. 
I~rclich niJtit:ilik mints with IJuIl ignitcbrs. 
l!ritisli aircraft h(Jmhs with pull igtiitcq3 ant1 

trill \\-irt5. 
I.:lllIJt!. Ger~JJan mitle cases with pull iglJitcrs 

attachvtl to the l~ottom of the crate or inside 
oi tlw litl. 

c. ISul~r.ou~rIwr IN I$t-lr.nrXc~. Pull igniters 
inscrtul iJi prc~pai-u1 charges, grcnadrs, and stan- 
thrtl niinc5 coiiiliioii1~ arc used as I~ool~~ traps in 
buildings. The frictkn igniter ZDSCH:L’. AA-Z. 

29. attachctl 10 3 pr~l):l~-~~l tl~tc)tiator. also is usccl 
with a 1~1111 curd. ‘I‘li~, trip or piI1 wires may 1)~ 

laid across <~litranc<5 :LIIII tloorways, across stair- 
ways. or attached to ~IIIOI-> of roolm, cuplJoards, 
or to lvintlo\vs. 11oth ~.ntls cjf wires should bc 
investigatul ior tralJs. If wires are in tension, 
they must iJot lye cut until this investigation has 
htwi carrictl out. l’t-cwure ignitrrs commonly 
arv fouiitl unrkr 100~~ I~urtls and door mats. 
The 11Z.Z.j 1yIw ih the, igniter usually employed. 

4. German Mine Detectors 

:L. Alrsrc T)~xI:c~IIs~; I<oI). 1939 PATTERN. (1) 

Iksrvipfioil. T1 11 ( t I( ( I consists of a length I ‘t ‘t ) 

of ligllt :dlov tulJing. ( UJC’ en~l of which carries a 
steel IGnt. \vliilc tlica 0th~~ carrie.~ a hayonrt joint 
permitting a ~c~col~~l Iu1e-th of tul)ing to by added 
\vlicn tlic oI)twtor i5 it;uJ(lil~~. ‘1%~ wei,qht of 
the main tulJe ant1 1~ lint is alJIn-(Jximately 10 
oLlnces. 

(2) ~llrplo~imri. Tlli\ tltatcctnr is used as a 
prcJlJe, tliv IJoint Iwing flro~q~~l vc~rticallp into the 
grountl iron1 a htight of ;~lJout 1 inches. It is 
claimed that thy iiaturt~ 0 i anv untlwground oh- 
jt,ct eticountrrc.d can 11, r~ognizc~l I)\- the char- 
acteristic sountl conlilr,q 11.0111 thr tuhv. 

1,. hI I !-Cl< ~h~l'(~T(II; l31~1tr.i~ 10 TYPE B. 
( 1 ) /k.twiptiorr. ‘l‘lll~ (I~ic~ct~r consists of a de- 
tector unit carriul ill ;i I~ck on the operator’s 
IJack. a sc~ir-cli coil. scctic 111ali/~~l pole, headphones, 
:lntl cal)Ic~ ~~~~liiic.ctic~ti~. 

12) I~r/r/di~~v,ic~~r~. Th t’ \.ai-ialJle condenser is 
a(ljustc(l 10 III-OC~UCC ,I -~iil:~l~l~~ iJute iii the ear- 
1Jhon~s. l’rosinlit~ (11’ ,I lrlc.t:tl olJjrct to the search 
coil ~~r~d~i~~~- ;1 cll;lllg,~ c Ii to11c. 

c. R!IKI< T)t-w:rro~< 7‘uir~dI1of 41. (I) De- 
.scyip/io,i. I‘llis i.\ a 1 II II-~;LI,Ic tlvtector provided 
with a Iou~l sIJwk~~r ill+te;lcl of tqA~ones. The 
IvhOk illStl-lllll~llt Call lJ(' ml-l-id ill :lll illfanti-y 
pack. 

(2, E/riplo~‘/iw/ll. ‘1‘1~ tone control is turned 
to the riglit until (111. I~~~~(I~I)~~aI<er produces its 
maximum LY~Iu~J~v. 111 ~~r~wwce of a metal object 
the toxic \\,ill i-is<, in l)ilc.ll. 

(1. 1Irrrr T~F~I.Ix~~I~~I< I~nl/rl;/rrrf 10. (1) ne- 
.wiptio/l. I‘lli cl(~tc~~l~,\- is ~3~iit;tiiied in a wooden 
I)os which tit\ into a GLIIV:I\ ~Jack. The pack also 
has a wmI~:~rtnwnt ill \\ I~ich the scxrch coil can 
IJe carriul \vhcii not i11 iiw. Thr hox is divided 
into tn-0 t.oiiiIJal-tlnent~. clne for the batteries and 
011~ for tlie tl~~tector. ‘1‘1~ \\-iring is exposed by 
rcnio\.al of a sliding p:~~lc,l \vliich is hcltl in position 
1)~ one SCIWV. The t~ll~q :un(l hnttcries are acces- 
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sible after removal of the front panel. The pole 
is in three sections. The search coil is housed in 
a balielite moulding. 

(2) E~r~ployrw~t. The circuit is adjustc.d for 
zero balance. .A tone is produced in the earphones 
by proximity of a metal objrct. 

e. OTHEK Mr,vrc I)ETECTOKS. Other mine tle- 
tectors in general use‘ are; 

Pentagrid tube type. 
ll~I..S.I~. lOOi. 
I~laJlkfzlrt 42. 
Pmlrl Rlinc Detector. 
l4’icsOadc1z Mine Detector. 

5. Antipersonnel Mines 

a. S-AIINE 3.5. (1) Ilcsc-riptioll. This anti- 
personnel mine may be opcratctl IJY direct pi-c”;- 
sm-e on an igniter in the head, or by a pull on 
one or more trip nil-es attacllrtl to pull igniters. 
The mine may also be fired electrically. The pres- 
suw igniter, S.Jli.%..?.~. functions untler a I\-eight 
of ahout 15 pow~!s. When set with trip n-ircs, 
pull igniters 22.35 or Zu.ZZ.35 are usctl, \vitli a 
two- or three-way adapter screwed on the mine in 
place of the transit cap. The mine is cylindrical 
with a close-fitting covc‘r, For transport three 
arc carried in a wooden box or watertight prcssetl 
metal case. In the space bctneen the outer case 
and inner cylinder of each mine there are approxi- 
mately 360 steel balls, mild steel rods in short 
lengths, or small pieces of scrap steel. These con- 
stitute the loading of the mine. The base plate 
has a recess to hold the propcllent charge. The 
central steel tube is threaded externally to take 
the adapters or igniters, and internallv to tdi? 

any standard German igniter or electric detonator 
for dclibcrate firing. At its lo\vcr end. the tube 
passes through the base plate and is securrtl by a 
union. Inside the main stwl tulw is another short 
tube, containing a delay eleiwnt (ahout 4x SC’C- 

ends). There have been cases wlw-e the tkl;~\ 

holder has been replaced hy a detonator. causing 
the minr to explode without jumping-. E1uall~ 
spaced in the base plate are holes leading into tlw 
Imttom of the three detonator Tulsa ant1 contaiti- 
ing short-delav elements. \\‘hen the igniter fullc- 
tions. the delay pellet provides a short delay lw 

fore igniting the propellent charge in the base 
of the mine. The burning of this charge projects 
the main elements of the mine into the air. Simul- 
taneously, the powder delays in the bottom of the 
detonator tubes are ignited and explode the mine 
some 3 to 5 feet above the ground. 
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I’i,c/ltYc2 74.--.l~~wicclrl hoobytrclppd to .C-Jlilie. 

(2) Ciftrl-u(-r(,/,i.~ric-.s. 
Height (lev igniter) .5 inches. 
lkmetrr .J inches. 
Weight .9 pountl~. 
\I’eight of filling : 

Poured TNT .14 OLU~CC”;. 
Powdered TNT .8 ounces. 

(3) Pc?+w?lm-c~. The delay lwtwett firing 
the igniter and the ejection of the mine varies 
according to age and condition of the mine. Holy- 
ever, tests have shomm an averag-e of 3.9 seconds. 
The delay Iwt\\-em the ejection oi tlte mine and 
the detonation also varies ; tests have shown that 
it averages 0.6 second. 

(4) ~vCfttl’Ulixt;0l2. Anti-handling- devices first 
are neutt-alkd. Then uncover the mine, identify, 
and neutralize the igniters. 

(5) Ihuwi~l~/. A-Iftet- neutralizing. cut the 
trip \vires of the pull igniters. Lnscrcw the ig- 
niters and unscrew the plugs from the thrw holes 
in the cover and remove the detonator 1)~ tut-ttittg 
the mine over. 

11. S-MINE 44. (1) Dcscriptioll. The S-Mine 
43 is all antipersonnel Inine of the lmuntlittg type 
similar to the S-mine 35. The igniter well is to- 
Ivat-d one side of the cover plate, and the height 
at which the ntine explotles is controllctl by an 
internal pull-igniter arrangement. The igniter is 
the coml)inalion push-and-pull type, and its ncu- 
tralization demantls extreme care. The employ- 

tttettt of this mine is the same as for the S-mitte 
35. The lethal range is 22 yards, and the casualt> 
range 110 yards. 
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(2) Oprr-aliorl. Tlie igtiitct ittili;il,,q llii, 1 ’ 
sccontl &la\- pdlet til-illx Ill, ,m 1~K~11;1111. \\ IliC~ll 

tltro\\-s the ntittr ul)\\ ;~rtl. \\ 5t.11 Ilit ~)il~,~l I\ ii-c, 
is fully cxtcn~lc~l it 1111115 Ills. tr ic,;t\(. !)iii fl-cltil tlii’ 
igniter, cxplotlittg tlii, tttittc.. 

c. .sfi/ii-.\lii/~~ I_‘. i 1 /. 1 .iC~,~i!,/iill/. ‘I‘IIC~ 
Scifii-:iiirrr 12 \vitlt tllc %.%. i-’ t;:l~il~~r ~b ;It! e;l-\. 
llatltl~ ol,~tacl,~ IO ~'Ill,llil\ :iq:;i~~ry~ Itti;llitl-!-. wv;~lt-\. 
nut1 light wliicl~~. III .III,~IIL~c.:!:~ ,JII.I,L(.Ic,~. il c~lii 

\,etiietttl!~ <‘;it~ 111. ~~tl~-lilttl~~cl 1, t’ ill, SmIrl!ttc ,i.;. 
In altiiozt ~11 ttiitl~l;c.l~l~ it (‘.III Ill uwl III (.(lilititi~~- 
tiott [\-ill1 T(‘llc’t-tttitt~,.. ‘l‘ll(. 11i!i11 c.s,tI.,i.l, oi ;I 
cayitig (of i~ii~~reg~iat~tl I)I\ 11 6 IO,), 1 I!- 11:1l-(1~~11(~c1 (‘c 111: 

l)rckbc’(l tilrc~u~ c;ll-,llIrJ;lr-tl. ,‘,“!l’C’l (!1111 l,lac~l\ : 
0l-l~ I(~.% ,,;lttern (1 c.~l~i,lilio~~ c.~I.II~~:c~ \i ,,iqliilic .!(I0 
grxitis or i cmice~ , ~1~1 011~’ % % /2 !)1i1! iqttil(br 
\Vlth s!,. cq (,r.tOll;ltlll-. ‘1‘11~~ ,SS:;~I \\t,i,<i!! i> I 1 
po~lll<ls. rl‘lic igliilcr ih ~IIX’,,;LI~ (I 101 Ii‘<’ I)!. It!1 
xre\ving tltc .,;ii,.t!- c‘;L,~ ;Ititl #ii-(‘1 IiIl~ tlli. (l<.tO- 
natot- (opt1 wtl IO “,“‘ll ~~1111 / ‘I 11,. I)itl i> lt~~ld 
in position 1)~ tl)ca ,I,t-itlc Io;I( II (I >I 1 iLc.i-. 

(2) IJffi/l{/ Cl//ii .\ ,,i///-c//ir ;’ ” \ 11,.1. llK;LI;Il~- 

tlie mine. .s(.;LI.(.II irlt. :LII(I IIL’III I ill/~. :1t1! :~t1IiLlt;itl 
(lliljg (ltsyicy\. tl1<,11 liit Illr I,2 I,\ Iillcl~ii c \;c’lOii:!/ 

aiiv ,m.bb.ttt-c. .sc<. \\11~~1,1~~1 III\ ,I,,, (Ii !I11 ;gll;lil. 

is still s(.;~tt~l lir111l\. iii 111(. -11 II\, I. Ii (Iii. ih tilt‘ 

case the ttliiic tli:t\- 1~ Ii il~i. ,iilc t- rl~~l~~l~lilitlil:~ 
that tliet-e arc’ ii0 ;ctiIiLli ili~tg III.\ ic(,‘. .\!illl~. f)il 
\\-liicli I)rer;5ut-c lt;~< IKY,II ~~~1~11 II ;ii!~l tllc. I)iil (Ii\ 
turlle(l irot its tt01-ttlal lIo~ili,~lI -lil~IIltl II< tl<, 
slroyc(1 iii ~klcc. 

(1. \\‘OC,l,ES .\ s.1 I I’i .I<>( 1-x 1 ~ .\il\l- 431 I). 
( 1 ) Ilc~srr-iption. III it+ (11x llio1i liti- ttiill~‘, 
\yith ~~11 il~~l)rqy~;Lty(l \I or)tl I)( Nc i\ 1. \ VI-! .imil;~t 
to the stattdat-tl (~I-III;III .\‘L-/JI~ s;/!. 12 'I‘ll<, 1111, 

llillgyf to lllc lnclc (,i 111<. II(II!\. 1. Iill~~cl \\.illl :t 
ttirtal 0l)eratittg fl;ulgc. ;~t IlIt, I : 1 lilt ~l‘lri, tl;litS~c, 
in the artttetl l)ositic,tl. I-~.\I\ ,111 ‘\(I '.\ HI,l<~ll (loI\-(*l~ 
and is sccurrtl I)!. ;i -.~ic,t! ljiii I I,!. c.i~lltc'l' of tl1c 

Il:qy is slotted to clc,;~t- 111~~ .I I,,.1 ~,i 111~~ iqtilr,l-, 
l)llt l\v0 sttt;~ll 10ttgttc.. t-r.1 i11 I iit 11)~ 111 0i !h ix- 
llitel- I)iti. ‘llc igttilrt-. %.%. / ‘, i. ~~.t-~~\vc~l ittIn 3 
zitlc socl;ct. ‘1’11~ 111;~ill lillill~ ‘.. I‘;L-I I‘Svl‘. XI-1111 

pl-"ss"l 1-11‘ ;~l-c,~llltl lllC clc.11 I!' I II '1 'C Act. 

(2) Cllclrc7c-fcv,i.if if-.; 

T.cngth $!‘li,, . . 

\\-itlth /I,, /I,, tm 

lleinht ol,cn 1’,11 II 
Height ckwl .i ! ill 
\I’eight 0i fillin:: .i i/O,,’ .q ,1,,,‘\ 

(3 1 Opcwflior~. ‘l.ll(. 111;11~~ il-lw! Ii\ ],,-,'.1,1lw 

011 tlte licl. ‘l‘he tttc.t;ll llallq:(~ Ill Ill\1 \ilc,;lt- II!< 
dowels and then 11usl1 ottt tII( jlill, llIII\ l~l’l~;l>ill~ 
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Figwr 75.-Schii-Miw with %.%. 42 l,~~iiitzr. 

the striker. The operating load is apprmimatcly 
75 ~poun’ls. 

(4) 7‘0 Ncutralkc. The same as for the 
Srhii-l/ii/If 42. 

c’. \\‘OODEN MINE 42(N). (1) Dcsrriptio~r. 
l‘hc lml~~ is made of impregnated mxxl, with a 
zitlc soclxt in the top to t&c a detonator and 
igiiitcr. .bm~ss the top is a shaped block of wood 
drilletl to allow the igniter to he screwed don-n 
on the top of the body. The igniter is the stand- 

ad U.%.:.i. The ~I;IIII filling is cast TIiT with 
prcssctl TST primu-. 

(2) (‘llcll,c/c-(l.,i.v/i~..,., 

Ixll~tll _... ./I ; ill(.llCS. 
l\ldth . . . . . . . . ..(I’ 1 illCl1~~. 
(I)\-er-XII I ~~~i:l~l _. ; !6 illCllCi. 
Height of laxly- .-‘,: ill(~lW. 
l\‘eighl oi iiilitlK .I ~lou”‘ls 5 o,*n(‘cs. 

(3) oprclrio/r. ‘1‘11~ tllinv is tired 1)~ pressure 
on top of the D.Z.35 igniter, or by pressure on a 
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l;i,yurc 76.-Glass XliHe 43 width (0) Ilcb~kiiudw Ig~rit~~r, mid (II) I1lfr.h l!/i2ilkr. 

cover board over the head of the igniter. Without 
the cover board, the mine is practically insensible 
to blast, but the probability of operating the mine 
is reduced consitlerahly. The functioning load of 
the igniter fitted to this mine is 75 pounds. It 
appears that the igniter is being manufactured 
with a weaker spring for use in this mine. since 
the pressure required to function a standard 
D.Z.3.5 is 130 to 165 pounds. 

i. AKTIPERSONNEL PRESSURE MINE ( TTAL- 
IAN). (1) Drscviption. This mine consists of 

a rectangular Ix&elite box, with a lvedge-shaped, 
hinged lid, containing a TKT charge held in place 
by a projection and surrounded on the remaining 
three sides 1,~ deeply grooved fragmentation 
plates. The igniter mechanism consists of a metal 
tube which contains a spring-loaded striker, fitted 
with an actuating pin and a cocking ring. The 
outer end of the striker tube is secured against 

the wall of the has 1)~ a flangc~. Tile striker as- 
sembly slips into the >itlr of tli~. lninc, in a recess 
cut out to receive it. A curr~~l,on(ling slot in the 
lid enables the mint to he col~ll)lr~t~~l~~ closed when 
the igniter is not cocked. 

(2) Cllarclr tcri.stic.s. 
Length of box . .T.X illi 111 i. 
\I?dtll 0i his ’ 50 ill,.llc+ .-.. 

Depth oi 110x I.5 ili~.!~c -. 

Length 0i CIIGI~~C~ .:.(I ~IICIW~. 
\~?tlth oi charxc 1.97 ill,.lI, . . 
Depth of char~c 1.18 illt.ll< \. 
\Veight of rlixrgc~ ,5] , OIIIIC.C’.. 

(3) dfctltotl of ~r.~r,i,r,~/. To arm the mine 
the igniter is cocketl 13~ 1)1111111g wit the ring and 
inserting the actuating pin. The detonator is 
then insrrtcd in the striker lulw and secured by 
locking the ring. 7‘11~ whole ;~~~enll)ly is inserted 
in the box, the detonator fitting into a recess in 
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the explosive charge. Finnlly, the lid is gently 
closed until it rests on the actuating pin. 

(4) Opcmtiorl. .\ slight l~r~ssure on the lid 
\vill cause it to lxdl out the pin and release the 
striker. 

(5) To ATmtmlicc. Avoid all pressure 011 the 
lid of the mine. Search for and neutralize any 
anti-handling devices. IAift the lid clear of the 
actuating pin. Insert a wire or nail in the safety.- 
pin hole and lift out the Stl-iliel- asscmldy. Un- 
screw the locking ring and remove the detonator, 

g. ANTIPERSONNEL (;T.GS IIIXE 33. (1) Dc- 
srviptio~z. 1 his antipersonnel mine is made al- 
most entirely of glass. It is armed with the cheni- 
ical igniter or with the Hrbr~l,-iirltlc~~. The bottom 
of the glass container is recessed to hold a Sp~mg- 
korfirr 28. On top of the mine rests a glass shear 
plate, and, on top of that, a thick glass pressure 
plate. 

(2) Oprraiiorz. A pressure of 20 to 25 pountls 
breaks the thin shear plate and applies pressure 
on the lever of the Hcbrl~iidcs, thus firing the 
igniter and exploding the mine. 

(3) To ;\‘rzttralizr. If the nlinv is fitted with 
a Ilrbclziild~~r, remove the turn glass plates, iiiserl 
safety pin, ant1 unscrew thr igliitvr. Then re- 
move the detonator. If it is fittul \vith a ~heiiiical 
igniter, unscrew the igniter by gripping it as low 

mv UNCLASSIFIED TM-E 30-45 I 

as possihlc. Do nt11 ,<I 11’ tllr corrugatetl portion 
xvhicli cl-u~lics vaSil\-. 

Il. (;lx.\l‘\x ~-~~?.!I’I:,<w~ SKI, “I’OT JIISF”. 

( 1) I)c~.sr/-iplior?. ;\ uusli igliitu is screwed into 
the top of the cylin(irl(31 I)otly of this mine by 
incans of ai1 atla1)tt.r. .l‘ilC pr’.z+xYl stct.1 1,otly con- 

tains an esl)losive lilling CJi a~qmminiately 1 
ounces of lm~~~km~tl l)i<.t-ic acitl. 

(2) Opri-,lfiOl/. 11 ~i~o(lcratc ~mssure on the 
top of the ignitw esplc~tl~~ 111~. Ininr. 

(3) To n’c~lltrtrliz~~. L~iiscrew tile igniter, 
grasping it as low a> l)os~il)le. If tlic detonator 
clots not conic out xvilll llic igniter, remove it by 
turning tlw uiilir ul~~iclc dm~i?. If it does not 
then drop oul, LIIISCI’C\V the xlaptcr ant1 remove 
the tlctonatcir. The to1:11 \\-c.ight of the mine is 
1.2;/1 ounces. 

i. iIIon1~113) Srhii-.l/ iuc. ( 1 ) 11c’SCl.ipti0l2. 
This motlifictl Sd~ii-u~i~/~ m;Ly lx usetl with the 
2.Z.35 igniter. 7%~ 1x1~gc lit1 has a sloping front 
through wliicll tlic iglii1c.r I)luiig:er licxtl lx-otrudes. 

(2) opcYaliorr. 1’1-~‘i~ui-e on the lid causes the 
sloping fl-trnt to 1~1~11 1111 thy actuating pin. This 
pulls out the l)lutlgcr ~ri tlic. ipitcr, causing it ‘to 
61-r. :\ 1101~. iy l)orc~cl itI 111~. lit1 directly above the 
safety pin of tlic igliitc>:.. .-\ ccd attached to the 
riiig of tli<z snieh- pill is uq~,tl to tll-aw the pin 

out through the hole to ;Lrnl tile nlille. 
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6. Antitank Mines 

a. GENERAL. The Germans use about 40 types 
of antitank mines, but the four types of 7‘ellw- 
mines are used nlost extensively. 

II. TELLERMIKE 4S (1lusr1~00~1). (1) llc- 
sc~~ijtiox In place of the usual cover. this mine 
has a mushroom head prc‘ssure plate which scre\vs 
into the igniter socket. Two thrcatletl sockets are 
provided for subsitliary anti-lifting igniters. one 
in the side of the mine ant1 the other in tht. base. 
The positions of thrse two sockets vary. although 
they always have been found on a tliametvr of 
the mine. 

(2) Charactcvistics. 
Diameter over-all . . . . . . .12.5 inches. 
Depth of body . . . . . . . .2.6 inches. 
Maximum height of mine .3..i inches. 
IIiameter of mubhroom 

head . . . . . . . . . . . . . .7.5 inches. 
I)epth of mushroom head. 1 inch. 
Total w-eight of mine . .17 pountls 5 ounces. 

c. TELLERMINE 1942 (T.Mi.4I?) (I) IIrscrip- 
tioiz. This mine consists of a cylintlrical. pressed- 
steel body, containing a central detonator pocket 
which is surrountletl by a priming c)-lintler of a 
composition resembling penthrite. Two pull ig- 

nitcr sockets arc‘ pm\-iflcd. 011~ iii 111~. sitl~, 01 illc 
mine 4 inches frolii tlir carr\.itlq hantllc, :nltl ill<’ 
other in thr base 2 illcllt~ il~C,lll IlIt, t’t~lltel’ of tl1c 
mine. These socket.- art XI’V\\ CYI jllto 111~ l)otl~ 
of the minci and ~\-a~~rpr~~oivcl I I\ I-uIII~~~I~ ~:t.di~~r~. 
X cylindrical cavity 011 thy, 101’ oi 111~ iiiiiic C‘OI~- 
tains the pressure-l)latc ;IV.I.IIII II i ‘rhi~ 1)rw+urt’ 
plate carries ;t rul~l~i- \\.;IY~IcI- (11 ;IIIIIII~IIII~~~ btl-il), 

Tvhich is secur~tl to it III- ;t ,,LCY I rillq ~~~ot-\~~~ltlctl 
to the platt. ant1 i0m;llg 2 w;il \\.licw it 11;ib~c’i 
under thy Io\vu ~tlg~ oi tilt, Il:iilq:cti rilg. .\ 
strong spring provitlc. ‘. tht, I.t~~i-l;illt~c ,,lliCll llr~l~t 
1~2 ovtwoni(~ to (lvl)rt~b~ lh~, lw--,~w ~IIx:v. .\ c‘(‘il- 
tral, threatled b0ckc.t Y(‘I-\.cY t-1,1- IllC lll-c~l-tllJll c,t 
the ipitcr asst~nll~l~~. 7‘.Jli.%.~fl, /.+ I, c‘( j~~-I-tilrg oi 
a sl)ring-loatletl slril<cr rel:~i~l~~l I)\ ;L .ll~,:~r I)ili. 
Tli~ cleton;~tor rc~eliil)lt~b tli;Lt 11-(~11 iii 111~~ ‘l‘~ll~,r-- 
ininy .3j but it sci-e~\.b iiitu tlic ~~,il! ()i ilk niiuc. 

(2) Clfnvarfrrisficx. 
Diameter of h:r<c .12; : iill II<,-. 
Ikmete~- 0i C;L-V .I?’ i il.1 ,( . 
1 jiameter of 1”’ C\II~-C 

plate . . . . ..i:j iw II _ 
iVar;imurrT IIVI:IIC .-l illc.llc -. 
Type oi filline T S’I‘. 
Weight 0i fillin- I1 pI’I”“i-. 
\f’eight oi millc 18 ~~OUIII!- (:~l~;~ros~ni;lt~l~ 1 

Figzwc 77.-TelIrtwziw $3 (m~rI~roo~~t). 
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Figwc 7S.--Tellcv/rriifc 4-2. 

..-_ i 

Figure 79.-Tellm~~i~~~ 35 (st~rl) 

VN-77 



I MARCH 1945 UNCLASSlFlED TM-E 30-45 I 

(3) Fzmctiohzq. The mine functions when 
a minimum pressure of 495 pounds on the pres- 
sure plate causes the hexagonal cap to descend 
on the head of the plunger and shear the pin 
which retains the striker in the body of the igniter. 

cl. TELLERMINE 35 (STFXL) (T.Afi.3.5 Sfnld). 
This mine, 12yL idles in diameter, weighs 21 
pounds. Paintctl a mat gray, it is marked 
T.Mi.S 31 7’ Vii. Z./Z on the top in white paint ; 
SA’8 12 413/f, on the top in black paint ; and 
TI’O 42, stamped On the top. In this model the 
pressure plate Lvhich extends over the cntirc mine 
is fluted, probably to prevent sand from blowing 
off when the mine is buried. In the center of 
the pressure plate is a threatletl socket, closed b> 
;I screwed plug \\:ith a milled head. This socket 
will take the standard TXi. 2.35 igniter, but the 
mine can also be used Lvith the igniter nsselnbly Of 
the Tellermine 42. The subsidiary igniter sockets 
are located on the bottom and side Of the mine. 

e. TELCEKI\IISI~ 35 (T.Mi.35). (1) I)rscvi~- 
tio~. This is a circular mine with a llat base nntl 
slightly convex cover. A strong spiral spring in- 
side the mine holds the cover against the turned- 
in flange of a skirt screwed to the outside of the 
main body. The central hole for the main igniter 

I~iytwe KU.-Tellerrrliire 35 7,~ifh ~lli/i-/i./~fi,/{/ dci’i(.<*.F. 

(T.:ZIi.Z.3.5 or T.,lIi.%. I_’ ) il 1”‘~ Ivitlctl \vith a rul)- 
her \\-asher to niakc ;L clo<e joilll ~vith the body. 
1Vhen the 7’.JIi.%. /Z is ~IXYI, :I -;tecl 111ug must 
be ldacetl iii the central \\-~.ll. .I‘\vo holes for atl- 
tlitional igniters arc’ l)rovitl~~l. ‘1‘11(~ cVntra1 tube, 
I\-hich takrs the c.xl,lotl~r >~.~c,IIJ. c-ontains the 
tlctonator. ;ll)c~\.e \\.llich arc 1\\-0 lll~~tal collarS. 
:ibove thesr is ;\ r~~l)l~~r ring. ~.;~l)aI)lc’ of com- 
pression to make tlit. ;lwlnl,l~~ \vatcl-tight. The 
igniter scrc\vs into tilt. covt7 c I 1 11~. liiinc, so that 
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the lmver face of the igniter presses hard against 
the rubber ring. One collar is a retaining coll;tr 
for the detonator ; the other is an adjusting 01 
positioning collar for the igniter. The igniter is 
screwed into the correct pusition by a special tool, 
and \vhen positioned it is secured by a sniall grub 
passing through the collar. If this collar has been 
rtmoved, it cannot be replaced correctly unless 
the special tool is available. Iimxrect positioning 
makes the mint either too sluggish or too stmsi- 
tive. 

(2) Clrnmctc&firs. 
I~Xamcter . . .12.G inches. 
\“\~eight of mine 19.2 pocmds. 
\\.eight of filling . It pountls. 
Type of filling . . . . .TNT. 

(3) Fz~nctiouiwg. The mine functions T\hcn the 
pressure on the covc2~ coml~r~2is~s the mint slxing. 
causing the hotly of the igniter to descend aid 
shear the pin holding the striker. I’ressurr uf 17.3 
to 400 pounds will explode the mine. 

(3) To nrutralix. ISxatninc the sides ant1 
bottom of the mine for anti-handling ignitcirs. 
Identify the ignitus ant1 neutralize. Iiemovc the 
main igniter from tlic mine, nimipulate the safety 
device , aiid inmietliately replace the igniter. 

f. TEILIXMINE 2<J ( T. .lli. 29). (1) Dcsc~ip- 

fiou. This mine wa.~ the first of the Tellerminc 
series and was thought to have become obsolete. 
but it has been fount1 in 1:rance since D-Day. It 
consists of a cvlintlric-al hotly the lid of xvhich 
is provided with thl-cv sd~e~s for the reception 
of three Z.L).%. ZY ld-pull igniters. These igni- 
ters, according to a C ;~~iian tlocunxmt, are to be 
set at the heavy lm’bsure setting (marked S or 
1.25 kg.). Three atltlitional sockets, two in the 
si(le aii(1 me in the IGL.V pmvide means of attach- 
ing anti-handling igniters. 

(2) CI~nu7rfcrisfic-.~ 
J)ianwtcr IO inchc~. 
Height .2 i iilcllw. 
\I’eight 13.2 pmmtls. 
\\.eight (Ii liliitic ICI pr,untli. 
‘I‘ypc of tilllllg T s ‘I__ 
Firing p*-c5sl11-c IOO-35 ~KJUII~~. 

(3 ) .\‘c~lrr,~trli,-trtior,. 5;;c2rch for ant1 neutralize 
aiiti-hantlliiq~- tlevicrs. Gnscrrw the three igniters. 
The mine is now safc~. 

g. IA. I’:. .\NTITA\ I< GUISE. (1) Ilescviption. 
‘fliis is 3 cii-cul:Li- 1iiit1~ \\-ith flat top and bottom, 
~llclosctl iii two s:l~ic~r-.~ll;l~~ctl covers. In the 
crnter of the tol) is ;I ~111x11 cover plate securetl 
by bayonet catclics 1111~Ic’r \\ Ilicli is a safety screxv. 

-. - .__ 

Figure 82-Tcllenuiu(, 29. 
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Fi,clwr X.?. ~~ L. I’. Z. hfinc. 

which when ~cr~\\-~tl tightI!, clockwise closes the 
entry to the detonator. Abo~ the blasting cap 
is a small chrullber from which fire tubes IGKI 
ratliall\- to tile fi\-e special pressure igniters action 
of which is similar to that of the D.Z. .?j pressure 
igniter. 

(2) Cllwartcristics. 
TXameter of 1nille . . . . .l foot. 
EIcight . . . . . . . . . . . .B inchm. 
M’eigllt of tninc . . . . . . .8 pounds. 
M’eight of fillillfi.. . . 5 Iwunds. 
Nature of filling. . . . . . TKT. 

(3) F2Inctioniug. Pressure on the lid cause’s 
one or more of the igniters to fire, setting off the 
mine. 

(4) Neutrali,-atiou. Search for and neutralize 
any anti-handling devices. Remove cap and screw 
safety screw clockwise until line marked SICHER 
coincides with white mark on case. If all the 
nuts on the bottom of the mine are present and 
screwed up, mine is safe. 

Il. Topf 1rlrrc. ( 1 ) J)c~.sc~r.~~!;~l/i. Tll? IllillC 

l)o(ly is a h~llon- c~lil~cl~-ic:~l III-~. 0i 1jl:i<tic mate- 
rial filled \\-ith H 1,:. IV to11 i I(X’ i. i~~l-n~~l as a 
circular pr~~5tlre 1,1:11(’ 5111~‘~ ,~il!il~.il 1)~ a shc2r 
grc1ove. 7‘lic c~.lili(lric:ll r~,x’,. iii 111~ ccllter of 
tlie niine l~otl~- :~cc~~tii~iii~~l;ll~.- 111~. ~11-1~l~~r l)ltlg. 
‘I‘hc car~-ying h;ultllc in tixc,(l 111 ills Illillc. 1~0ttolll 
ly t\vo glas5 scl-e\VS. 

‘I‘hc primu l)ltig ;~~~c’nil~l~ (.i~ilki.iL: of CL !J;lss 
screw call ant1 the i~\~liil~lric:~l ix1iilc.t. ic.;Ltilig. Ill:ltl~~ 
of l)ituniitiou~ cxr~ll~r~:~~-tl iii:rt<.ri:li. 

(2) ,-lctio/r. t~iiclt~i- :t lo;icl c 8i 3.30 1~~ttllcls. IlIt. 

lxcssurc’ plate shv;ir5 aloi~~ il. ./ICLI. ~I-ID ~\.c‘ alIt 
comt5 to rest on tlir lu3+Yu~‘t’ li~~(l 0i ig:nitcY, 
crushing it and causing the nlillc. to ~~sl~lotlc. 

(3) To llrutrolix: 
(a) S earth for and n~‘litr;~!~,~’ :II~\ anti-han- 

clling devices. 
(b j Ensure that the rnillr i. ~~IJc~;~I~KI:,‘c’~~. 
(c) Lift carefully, re>t on luie \itlt,. and un- 

screw the primer plug. 

L ..~ ..I ~- 

Figure 84.--Kifgclwirle 43 (I<. Ali. 43). 
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FRE~~URE PLATE GLASS FILLER CAP 

TOP VIEW BOTl’OM VlEW 

_I, _-.. _. _ -.- -,-..-e - d 

I’i!/n~t~ X5.-Topf .lli,le. 

((1) Rcniove thr igniter. 
(c) Unscrw protective detonator p&t. 

(f) Remove the detonator and replace the 
protcctivc pocket 011 the ig-nittar. 

Jvith fiw staiidai-(1 igt~it~~ scxkt.ts, one on top, 
twcu 011 011~ sitlt., ant1 I,IIV at cxh twl. Holes in 
the box cc~rrv~~wn~l \vith tllv sockets on top and 
on thy sitlv, ~nal~liiig igiiitvrs to Ix inserted from 
outside and fittctl a’: anti-Iwldlin~ dwices. 

i. Rirgcl. ANTITANK MINE (R. Mi. 1.3). (1 ‘i Z.Z. J-3 igniters ai t’ inwrttd in the end sockets 
Desmiption. The mine consists of an wcawtl and their pins rest OII ~hcmltl~m at each end of 
explosive charge and of an outer box in two the tray am1 arv cov~~r-~~l 11y ~\vivrl clips. The 
lmrts, li(l and tray. The charge is provided chargr is s;“pporlt.(I iti the, tra>’ ly two shm 

VIII-8 I 



UNCLASSIFIED 
I MARCH 1945 TM-E 30-451 

wires. For transport, two safety bars are in- 
serted which take the weight of the charge off 

the shear wires. \Vhen the safety bars are with- 
drawn, spring-loaded shutters close the holes. 
These shutters can be opened by pushing a pcn- 
cil or large nail through a hole in the base of the 
tray. 

The lid rests on the charge, and the ends of 
the shear wires arc led up over the lid and wind- 
lassed together to keep it on. 

(2) Charnrtcristirs. 
Length . . . . . . . . .31.5 inches. 
Width . . . . . . . . . . . .3,;; inches. 
Height . . . . . . . . . . . . .3% inches. 
Weight of mine . . . . . .20.5 pounds. 
M’eight of explosive.. .8.8 pounds. 
Kature of explosive.. . .Amatol SO/SO. 

(3) Fwzrtio~hzg. Pressure on the lid of the 
mine shears the shear wires and the pins of the 
2.2 42 igniters are pushed out, thus setting off 
the mine. 

(4) Nez~fralixtion. Search for and neutralize 
any anti-handling tlrviccs. ‘I‘ui-ii the mine on its 
side and hy pushing a 1~~31 w nail through the 
hole in the base mist, the shutters covering the 
safety bar holes. Insert safety- 1)x-s. Cut shear 
wires and rcmovc litl. 01~1 swivel clips and, 
having seen that the loins of tltc. Z.Z. J2 igniters 
arc resting on the shoultlcrs anti Itot l)cncath, take 
out the charge case. I~nscrew tllc, %.%. -/2 igniters. 

EOTE : The charge: case C;LII Ix inserted with 
one 2.2. J2 ig-niter pi11 reversctl and beneath the 
shoulders. In this ca>c the char-ge case must he 
slid out I>!- lifting the tind in \\ llich tllc Z.Z. ‘12 
igniter is usctl nornially. 

j. 1’REXClI I~lGlll’ XNTITI\SI~ ,\IlSll. (1) I)(-- 

scription. The mine hotly consists of a recta-lgu- 
lar steel body filled with .5+/t l~ounds of HE. 
In the top of the mine are two ixtritcr pockets, one 
at either end. The body is CWVI-cd with a slip-on 
rectangular cover the top of which is corrugated. 
There is a square hole in eit1x.r cntl of the cover 
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through which passes a safety Ijar which is I-C’- 
moved when the mine is laid. 

(2) Actio?z. A pressure of from 300 poun~ls 
to 500 pounds in the lid C~LISCS it to descend on 
the igniters, exploding the mine. 

(3) Chavactcristics. 
Length . . . . . . . . . . . 9% inches. 
LfXth . . . . . . .55/ in&s. 
Height . . . . . . . . . . . . . . . 4% incltc5;. 
U’eight . . . . . . . . . . . . . .14% pounds. 

(4) To ucutrnlix: 
(a) Search for and ncutralizc~ any anti-han- 

dling devices. 
(11) I<iit cover ant1 r(miov(’ hot11 igniters. 
(c) Replace the cover. 

k. \~‘OOUEK-Box 111s~ 42 (H~lmiu~). (1) 
Dcsuiptiou. The hod\- of the mine is a rcc- 
tangular wooden 110x containing 119; pounds of 
HE. A pressure block protrutles through the 
lid of the mine, which inside the mine rests on a 

bllc*ar fl;tng~~ SCCIII-~‘~ 10 tlic. >itle of the mine b> 
\\o0t1t71 tlo\vt~Is. 

The mine is gra\- ( )I- unl):~int~tl. \vith a red Iland 
cm one sitle ant1 on 111(, iac~, (II the pressure Hock. 

( 2) _ Ictioir. I ‘1-V\\Iirr IIF 1’00 pom~ls or more 
011 the pr~‘5~ure l)locli ~lic91-s tlir. tlo\vels securing 
the Ji(.ar fl;~nxc, \vhic.li \\.IIc~~ iorccd tlown pushes 
cnlt 111~ Ijill in tllc. %.%. 1-7 igniter, exploding the 
mine. 

(3 ) (‘l/tri.crc-i~.i-i,siic .\. 
I.1~11l!111 . 1.i in,.lll.\. 
\\-i(lll I . . . . . . . . . . . 12 iilcll(,5. 
Jlti,cht ., ,.,.. . . 4’: illdl(~‘. 
I\‘eid:t ._, IX ]10111111\. 

(4 ) .\~l~//l/~c~liri//!/. ~~~:ircll ic,r and ncutMize 
a11v ;tnt1-ll;~lltlllll~~ (ll.\ I<‘,“. Remove the lid avoid- 
ing all lm’bstlrr 011 111( lm’.\\urc Mock. Lift pres- 
suw Mock clear c)i t IIC’ sli~7~1- flange. Place the 
pressurr 1~10~1~ so it 1~ XI-~ im the supporting block 
in the unarmed posit i( 111. ICc,l)lace the lid. 

Figuvc 87.4L.aodw Box hliuc 42. 
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ANTITANK MINES IN USE BY THE GERMANS 

Length Width Height Weight 
(Inches) (Inches; (Inches) (Pounds) 

Igniter 

- 

I 

Firing 
load 

:Pounds) 

20 

-- 

20 

20 

~- 
Td4i.Z. 

35 

dL.Z. 
42 

175 
400 

T.Mt.Z. 
35 
or 

T.Mi.Z. 
42 

li5- 
400 

T.Mi.Z. 2.50- 
42 400 

20 

13.2 

T.Mt.Z. 440- 
42 600 

Z.D.Z. loo- 
.29 275 

9 

21.-?75 

Five 
SP.XiZll 

pressure 
igniters. 
-__ 
Chemical 

NOD 
metallic. 

20.5 22.42 

330 

400 

18 22.42 

20 22.42 

37 DZ.35 

16 

(approx.) 
ZZ.42 

-- 

-- 

16 
bpprox.) 

4.75 14 to 16% 

Buck 
igniter. 

-__ 
DZ.35 

or 
T.34i.Z. 

42 

-- 
130- 

390 

8 60 

14.5 Rod 35 
Rod 36 

420- 
500 

13.2 

-- 
10 

33 

PIeSSUre 
ball 

rekase 
type. 

-__ 
PIeSSUre 

100 

Shear 
Pin and 
Strike?. 

-- 

-- 

-- 

- 

? 

400 

- 

.- 

_- 

_- 

__ 

_ _ 

-_ 

-_ 

_.- 

-_ 

- 

3.2 

3.5 

4 

12.5 
(diam.) 

12.5 
(diam.) 

.- -- 
12.3 

(diam.) 

12.5 
(diam.) 

10 
(diam.) 

-__ 
10.25 

(diam.) 

12.5 
(diam.) 

32.75 4 

12 

12 

12 

12 

17 15.75 

20.75 

20.75 

13 

13 

12.5 
(diam.) 

10 
(diam.) 

---- 
9.5 

11 
(diam.) 

_- 

_ _ 

_- 

-- 

-_ 

- 

5.5 

15.75 

9 

5.5 

8.75 

REMARKS NAME 

Fltted for anti-handling devices. 
- 

- 

- 

.- 

_- 

-. 

. . 

_ 

- 

Tellermine 35. 

Fitted for anti-handling devices. Tellermine 35 (steel). 

Tellermine 42. Fitted for anti-handling devices. 

Fitted for anti-handling devices. Tellermine 43 (Mushroom). 4 

2.7 Three igniters used. 

______ 
Paratroop mine. 

Tellermine 29. 

L. PZ. AT Mine. 2.25 

5.5 

3.5 

_- 
_- 
_- 

_- 
-_ 

_- 
-- 
-I 
- 

Topf Mine. Non-metallic mine. 

- 
Fitted for three external igniters for 

anti handling. 
--- 

Riegel Mine (R.Mi.43). 

4?4 Wooden Box Mine (42). 
Hol.zmrne 42. 

Wooden Box Mine V.B.I. 
Holzmtne V.B.1. 

4 

Heavy Wooden AT Mine. 10.5 Fitted for anti-handlmg devices. 

Locally produced improvised mine. Panzer Schnellmine _ 
Type A. 

Type B. 

Imprcvised Aluminum Mine. 

3 C.V.P. f AT & Apers. Mine 
(Hungarian) 

- 
French Light AT Mine. 4.5 

Oval section. Dutch AT Mine T. 40. is 

5 AT Mine Type N. (Norwegian). 

Belgian Heavy AT Type HA. 8.5 

Figure 88. 
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?. Igniters wire is attached to the cylinder and given enough 

a. PULL IGNITERS. (1) Bakelite Z.Z.IZ ‘IZi;&“” tension to hold the safety pin near the center of , \ v 
ziinder 42). The pin, the striker, and the actuat- 
ing spring of this igniter are steel. The body and 
the collar are plastic mouldings, and the cap 
holder is brass. Between the lower end of the 
sp;ring and the striker head are a metal washer 
and a felt washer which act as a guiding gland. 
The over-all length is 37/~~ inches, and the diameter 
is yz inch. 

the slot. This ensures kasy withdrawal of the 
safety pin after the charge or mine has been laid. 
Before withdrawal of the pin the nut is removed 
from the end of it. 

(2) Zugzilnder 35 (2.2.35). (a) Descrip- 
tiolz. This igniter is used with trip wires to oper- 
ate S-mines, improvised m&es, and booby traps. 
The heavy antitank mines have this igniter as a 
booby trap against lifting the lid, and it also is 
used as an extra igniter in Tellermines and as the 
main igniter in the drifting mine. The brass 
body of the igniter contains a sliding cylinder, a 
compressing spring, the striker, and the striker 
spring. In the unarmed position, the safety pin 
is prevented from falling out by a nut on the end 
of the pin and by a spring clip. When the nut is 
removed prior to arming, the clip still holds the 
pin in place until it is pulled away by a cord. - 

(b) Operation. In the armed position the 
striker is held only by two small totters, which 
project into the groove behind the head of the 
striker. When the sliding cylinder is pulled up 
about 3/ . /16 mch, the totters are freed and move 
outwards, releasing the striker. The pull required 
to fire the igniter is 9 to 13 pounds. 

(c) To neutralize. The igniter is made safe 
by pushing a small nail through the hole in the 
striker. The trip wire then may be cut. 

(d) To disqm. When the igniter is fitted into 
a mine or charge, unscrew the igniter with the 
nail in place and remove the detonator. 

- (3) Zug-und Zerschneideziinder 35 (Zu. 
2.2.35). (a) Description. This igniter is used 
chiefly in places where tension wires are easily 
concealed. It functions in two .ways-either by 
pull on a wire or by cutting .the wire. In both 
cases it is set by securely fastening a wire through 
the hole in the head of the movable cylinder. The 
body of the igniter contains a movable cylinder, 
a striker spring, and the striker. The striker is 
held in position by two totters. The movable cyl- 
inder slides inside a sleeve fitted in the end of 
the main housing. This sleeve has two slots 
through which the safety pin passes. These slots 
allow for adjustment of the igniter when setting 
the charge. -When the igniter is to be armed, the 

(b) Operation. When properly armed the ig- 
niter will function if the tension wire is pulled 
or cut. 

(c) To neutralize. If the safety pin has been 
removed, and the tension wire is intact, push a 
small nail through the safety-pin hole, and, after 
determining that there is no igniter on the other 
end of the wire, the wire may be cut. 

b. PRESSURE IGNITERS. (1) Druckziinder 3.5 
(OZ.35 Type A). (a) Description. This is a 
mechanically-acting, push igniter, designed for use 
with improvised mines and booby traps. It is also 
the main igniter of the heavy antitank mine. It 
consists of an aluminum body and a plunger 
which carries the 1 ya-inch pressure head. The 
plunger is held away from the cap by a strong 
spring. Within the plunger is a recess for the 
striker and spring. Two steel balls rest partly 
in two holes in the plunger and retain the striker 
in the cocked position. When in the safe position, 
the plunger is prevented from moving by a safety 
pin. 

(b) Operation. After withdrawal of the safety 
pin the igniter is fired by pressure on the head, 
which depresses the plunger until the steel balls 
are free to escape into the space in the guide. The 
striker then is released and fires the cap. A 
pressure of 130 to 160 pounds (corresponding to 
a depression of about J/J inch) is sufficient to fire 
the igniter. 

(c) To neutralize. Push a nail into the safety 
pin hole and secure it in place to prevent its fall- 
ing out. 

(d) To disarm. After neutralizing the igniter, 
unscrew it from the charge and remove the 
detonator. 

(2) Druckziinder 35 (OZ.35 Type B). 
(a) Description. This igniter functions exactly 
the same way as type A, though its construction 
differs in a few minor details. The body is made 
of unpainted brass, and the diameter of the pres- 
sure head is 1 inch. The retaining steel balls are 
replaced by two small totters, placed below the 
head of the striker. The cap is located in the 
base plug. 

(b) Operation. After withdrawal of the safety 
pin, the igniter is fired by pressure on the head. 

V!ll-8s 
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When the plunger is depressed about s inch, 
the two small totters escape from the guide 
into the space below. The striker then is released 
and fires the cap. The pressure required in some 
cases is as low as 50 pounds. 

(c) To neutralize. Same as for Type A. 
(d) To disarm. Same as for Type A. 
(3) S-Minekinder 35 (S.Mi.Z.35). (a) De- 

scription. This igniter is used to initiate the 
S-mine when set as a pressure operated charge. 
The body of the igniter is made of aluminum and 

’ holds a pressure spring, plunger, striker, and 
striker spring. A central part of the body acts as 
a distance piece and guide for the plunger. Three 
steel antennae, 1% inches long, are screwed to 
the head of the plunger. This hollow plunger 
takes the striker, which is held in position against 
its spring by two steel balls. The balls are held 
partly in two holes in the plunger and partly ie 
a groove in the striker. The safety pin is re- 
tained in its hole by a spring-loaded and milled 
nut. When the safety pin is withdrawn, the mine 
is armed. 

(b) Operation. Pressure on the antennae 
causes the plunger to descend, and after moving 
approximately 0.2 inch the steel balls fall away 
releasing the striker. The firing pressure is ap- 
proximately 15 pounds. 

(c) To neutralize. Push a nail into the safety 
pin hole. Care must be taken in handling this 
igniter as a slight steady pressure may cause it 
to function. 

(4) Tellerwainenzihder 42 ( T.Mi.Z.42). This 
igniter consists of a simple steel striker retained 
against the pressure of a steel spring by a shear 
wire. The striker is in a steel casing. A percus- 
sion cap is at the base of the casing. The pres- 
sure necessary on the head of the striker is ap- 
proximately 400 pounds. 

(5) Tellernzineneiinder 43 (T.Mi.Z.43). (a) 
Description. The chief feature of this igniter, 
which can be used in Tellermines 35, 35 (steel), 
42, and 43, is that once it has been placed in the 
mine and armed it cannot be removed without 

I exploding the mine. The head of the T.Mi.Z.43 
is approximately y4 inch higher than that of the 
T.Mi.Z.42. The upper shear pin is g inch above 
the body of the igniter. The outer ends of the 
arming shear pins can be seen on the sides of the 
igniter body, either yz inch or ys inch below the 
top of the igniter body. The igniter consists of a 
body into which is pressed a cap retainer. Inside 
is a pressure sleeve, which protrudes above the 
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casing. The upper part of the sleeve is fitted with 
a strong shear pin, and the lower part is connected 
to the igniter body by a weak brass arming wire. 
Inside the pressure sleeve is a plain tubular striker 
guide containing the striker, held in place by two 
retaining balls. 

(b) O.peration. The igniter is inserted in the 
normal manner, and the top of the mine is 
screwed on. This depresses the pressure sleeve, 
which in turn shears the weak arming pins with 
an audible snap. The anti-lifting device of the 
igniter now is armed. The igniter can be set off 
ia either of two ways. When the pressure plate 
is crushed or depressed, the sleeve is pressed 
down until the strong shear pin is cut. The re- 
taining balls escape into the recess above the 
shoulder of the sleeve, freeing the spring-loaded 
striker which fires the percussion cap. Any at- 
tempt to unscrew the pressure plate or cap of 
the mine will cause it to explode. Under pressure 
of the spring the sleeve follows any upward move- 
ment of the plate or cap and after about yg inch 
upward travel the balls escape below the sleeve, 
again releasing the striker. 

(c) Disarulzing. Since there is no way to de- 
termine whether a Tellermine is armed with this 
igniter, no pressure plate or screw caps should 
be removed from these mines. They should be 
lifted and destroyed. However, should it be nec- 
essary to determine the type of igniter, wind a 
rope or tracing tape counter-clockwise around the 
pressure plate or screw cap four complete times. 
Then pull from a safe distance to unscrew the 
plate or cap. 

(6) T.Mi.Z.35. (a) Description. This pres- 
sure igniter has only been found in Tellermines. 
The brass body contains a floating striker as- 
sembly. The striker head is stepped to fit a pro- 
jection on the spindle. This is a secondary safety - 
device to keep the weight of the striker off the 
shear pin until the. igniter is armed. A white 
mark with the word Sicher (safe) above it, and --. 

a red mark with the word Scharf (armed) above 
it are inscribed on the head of the igniter. When 
the screw head is turned so the red spot moves 
from the safe to the armed position, the projec- 
lion moves clear of the striker head. 

(b) Operation. In the mine the lower face of 
the guide compresses the ring situated above the 
adjusting collar. Pressure on the cover of the 
mine m&es the body of the igniter down against 
the rubber on the collar and so exerts a force on 
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Reibzikder West. ZDSCHN ANZ. 29. ZDSCHN ANZ. 39. 

Figure 89.-Frictiojl IyGtrrs. 

B.Z. N.B. Z. 29. 
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Figure 90.-?di 1plitrr.s 

T.Mi.2. 35. 

Figure PI.-Presswr Igniters. 

Hcbel,-iider. 



I MARCH 1945 

-UNCLASSIFIED 
TM-E 30-4~1 

D.Z. 35(A). D.Z 35(B). Fred A.T. 

I - 

TJ4i.Z. 43 

Figwr 91 (Continued). 

S.Mi.Z. 35. 
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top of the striker, shearing the pin. The striker 
then moves under the pressure of the spring. 

(c) To neutralize. If the mines have been 
subjected to blast, unscrew the igniter gently. 
Hold the igniter clear of the mine with the cap 
pointing away. Turn the red spot on the screw 
head from Sclzarf to Siclzer. Fix the claw at- 
tached to the wire, or a similar improvisation, into 
the slotted end of the safety bolt, and press the 
safety bolt home. Replace the igniter in the mine, 
screwing it in hand tight. If the mines are known 
to be in good condition, turn the red spot from 
Scharf to Siclzer, using a coin, not a screwdriver. 
Fix the claw attached to the wire into the slotted 
end of the safety bolt and press the bolt home. 

Figure 92.-Pressure Release Device E.Z. 44. 

c. OTHER IGNITERS. ( 1) Pressure Release 
Device, E.Z.44 (Entlastungsziilzdcr 44). (a) Dc- 
scription. This device is intended primarily for 
booby-trapping Tellermines. Any attempt to re- 
move the mine permits a plunger to rise, setting 
off an S-ounce charge of TNT-PETN. A weight 
of 10 pounds is sufficient to hold the device in 
the armed position, and a built-in clockwork, 
time-delay protects the person setting it from pre- 
mature detonation. The device is housed in a 
steel body crimped at the base. The operating 
mechanism fills one-half of the container, while 
the explosive occupies the remaining space. The 
operating mechanism includes the pressure re- 
lease assembly, including plunger, plunger spring, 
and striker retaining arm; the clockwork mech- 
anism; and the firing assembly, including striker, 
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striker spring, percussion cap, detonator holder, 
and detonator. 

(b) Operation. The clockwork mechanism is 
wound. A weight of at least 10 pounds is placed 
on the plunger. The safety bar is released, per- 
mitting the clockwork mechanism to function for 
1% minutes with a loud buzzing sound, withdraw- 
ing the internal safety pin. The device now is 
armed. 

(c) To urzttralkc. Once this device is armed 
it cannot be neutralized. 

(2) Tilt Igmhr, Ki.Z.43 (Kippziinder 43). 
(a) Drscriptiolf. The tilt igniter is designed to 
fire whenever the tilt rod is moved in any direc- 
tion. This tilt rod is on top of the igniter, which 
contains a sliding pressure piece, pressure spring, 
hollow striker, striker spring, and two retaining 
balls. The detonator assembly includes percus- 
sion cap and detonator. An extension rod, 24vL 
inches long, is connected by pushing the sleeve 
over the tilt rod. 

Figure 93.-Tellcrnzine zwith Tilt Igniter attached. 

(b) Opcratiotz. The igniter is armed hy re- 
moving the safety pin. \Vhen the tilt rod is 
moved in any direction, the tilt-rod base is tilted 
inside the igniter body, depressing the pressure 
piece, thus freeing the striker. A lateral pres- 
sure of 15 to 23 pounds on the end of the tilt bar 
will fire the igniter. Use of the extension rod 
reduces the pressure needed to explode the igniter 
to 1% pounds. 

(3) S-Mim Igllitcv 41. (a) Description. 
This igniter is a combination push-and-pull type, 
with the standard German igniter thread. It can 
be used in mines and charges other than the S.Mi 
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Figure #--Clockwork Long-deluy Igrliter (J-1:cdcr 504). 

44. The steel case of the igniter contains a spring- 
loaded striker above a percussion cap and deto- 
nator socket. The striker protrudes through the 
top of the igniter. Two flat, winged, actuating 
pieces are held together at the top by a safety 
pin. Holes in these pieces serve for the attach- 
ment of trip wires. 

(b) Operation. The igniter is armed after the 
safety pin is withdrawn. A pressure of 21 
pounds on the wings of the actuating pieces, or 
an outward pull of 14 pounds on the trip wires, 
opens the winged actuating pieces sufficiently to 
release the striker and fire the percussion cap. 

(c) To neutralize. This igniter requires ex- 
treme care in neutralization. In place the igniter 
is completely covered, leaving only the wings ex- 
posed. Carefully locate the wings and remove 
enough earth to insert a safety pin or nail through 
the pin holes. If trouble is encountered in in- 
serting the pin or nail, the mine is dangerous 

and should be destroyed in place. Unscrew the 
igniter, lift the mine, and remove the detonator. 

(4) Clockwork long delay igniter (J-Feder 
504). Tl’ 11s igniter is a clockwork mechanism 
that may be set to function at any desired delay 
from 10 minutes to 21 days. It is used for spe- 
cial demolitions. 

(5) Crztslt Type Cilr>wical CIBu~k” Igniter. 
(a) Description. This igniter is a chemical, 
crush-actuated type, consisting of a thin metal 
drum, with circumfer-entin grooves to reduce its 
resistance to vertical prc5~urc. It contains a glass 
ampule half filled with acid, surrounded by a 
white, powdered, flash composition. It weighs 1 
ounce. 

(11) Opuatiox. I\ nloderate pressure on top 
of the igniter crushes the metal drum and the 
glass ampule inside it. The acid pours into the 
white powder, and a flash results, setting off 
detonator and mine. 
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8. Bridging Equipment 

a. GENERAL. (1) Development. Apart from 
the introduction of a 60-ton type in the armored 
division bridging column, German bridging equip- 
ment has undergone few important changes since 
the beginning of the war. Standard types are not 
numerous; particular emphasis is placed upon the 
construction of improvised bridges at the earliest 
possible stage of a river crossing. 

(2) B&@g operations. The initial stage of 
an assault crossing is carried out by storm boats. 
These may be supplemented by pneumatic boats 
supplied in three sizes. Once a bridgehead has 
been established, pneumatic boats play an impor- 
tant part, either in ferrying personnel and stores, 
or in construction of rafts and light bridges. 
The superstructure for these light bridges con- 
sists of standard timber members carried ready 
for construction. Ready made timber bridges 
for crossing dry gaps also are carried, and some 
engineer units carry a light box girder and 
ponton equipment known as bridging equipment 
“D”. In the third stage of a river crossing, 
when the bridge is required for normal traffi: of 
approximately 24 tons, bridges from the divisional 
bridging column are used. Of these, there are 
two types: bridging equipment “B”, a ponton 
trestle bridge; and bridging equipment “K”, a 
box girde; bridge supported on pontons and tres- 
tles. A third type, bridging equipment “J”, de- 
signed to accommodate the heavier German tanks, 
replaces the “K” equipment in armored divisions. 

(3 j Heavy bridges. Heavier semi-permanent 
bridges includes the L.Z. bridge, a sectionalized, 
through-girder type which is launched from a 
roller bed; the Herbert, with a girder superstruc- 
ture supported on large sectionalized pontons, and 
the “S” equipment, used for heavy traffic over 
wide rivers and consisting of a double-way super- 
structure on sectionalized pontons similar to those 
of the Herbert. Railway bridges are represented 
by the Roth-Wagner, Krupp, and Ungaw bridges. 

b. BOATS USED IN RAFTING AND BRIDGING. 

(1) Small pnemaatic boat. 
Length 4 feet 10 inches. . . . . . . . . . . . . . . . .< 
Beam over-all . . . . .3 feet 9 inches. 
Weight . . . . . . . . . . . .I16 pounds. 
Capacity . . . . . . . . . . . . ;3 armed men or 660’ 

pounds. 

(2) Pneumatic boat assault bridge. This 
bridge can be built ,in any lengths in a current 
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up to 2yb knots and will carry infantry in single 
file. 

Weight of superstructure-L?.8 pounds per 
foot. 

Total weight of bridge-23.7 pounds per foot- 
(3) Medium p~zeumhic boat. (a) Description. 
These pneumatic boats can be used as supports 

for the standard German 2>$-ton, 4%-ton, and 
9-ton rafts. The 2j/-ton raft consists of two; 
boats; the 4%-ton raft has four boats in the form 
of two pairs in tandem, and the g-ton raft has 
three pairs in tandem. 

(b) Characteristics. ’ 

Length over-all . . . . . .18 feet. 
Beam over-all . . . . . . . .6 feet 1 inch. 
Weight . . . . . . . . . . . . . . .330 pounds. 
Crew . . . . . . . . . . . . .7 men. 
Capacity, not including 

crew . . . . . . . . . . . . . . . . 1.35 tons. 

(4) Motor boat. (a) Description. This 
craft is used primarily for pushing and towing 
rafts and bridge sections in bridging operations. 
It also can be used for river reconnaissance and 
barge towing. It is transported on a special 
two-wheel trailer, which is provided with gear 
so the’ boat can be launched and recovered di- 
rect from the trailer. The motor boat is a broad- 
beamed craft constructed of steel plates with 
copper-nickel rivets. 

(b) Characteristics. 
Length over-all. . . . . . . .23 feet. 
Beam over-all.. . . . . . . . .6 feet 7 inches. 
Depth amidships.. . . . .4 feet. 
Draught, fully laden. .2 feet (approximately). 
Weight of boat un- 

loaded . . . . . . . . . .2 tons (approximately). 
Capacity, when not 

towing . . . . . . . . . . . . . .6 men, including crew, 
or 1.7 tons evenly dis- 
tributed on floor boards. 

Speed, towing tension 
1.4 tons . . . . . . . . . . . . .5% knots. 

Speed, towing tension 
1,900 pounds . . . . . .7 knots. 

Capacity of fuel tank. .33 gallons. 
Maximum running time 

on full tank... . . . . . .6 hours (appro&mately.. 

(c) Etzgine. The boat is driven by a six- 
cylinder, Maybach-type, S5, water-cooled, gaso- 
line engine. 

Horsepower . . . . . . . . . . .80 at 1,400 rpm. 
Total engine capacity.. .7 liters (427 cubic inches) 

(approximately). 
Maximum permissible 

revolutions in still 
water e,,..,,...,.... 1,400 rpm. 
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(d) Trailer. The two-wheel trailer includes 
chassis, extensible tipping slipway, traveling 
cradles, winch, and hoisting cable. It has the 
following characteristics : 

Weight, unloaded. . . . . 2% tons. 
Length over-all. . . . . . . .24 feet 9 inches. 
Length with boat . . . . . . .28 feet 6 inches. 
Length extended . . . . . . .32 feet 4 inches. 
Width over-all . . . . . . . . .6 feet 7 inches. 
Length of hoisting 

T cable . . . . . . . . . . . . . . .49 feet 3 inches. 
Working party.. . . . . . . .6 men. 

(5) Storm bout. (a) Description. This boat, 
when in operation, is carried and launched by 
eight men, while four men are required to carry 
and install the motor. The boat is steered by 
pivoting the motor on the bracket which attaches 
it to the stern. The helmsman stands in the 
stern gripping two handles at the front of the 
motor. 

(-b) Characteristics. 
Length . . . . . . . . . . . . . . . 19 feet 9 inches. 
Beam . . . . . . . . . . . . . . . . . 5 feet 2 inches. 
Depth amidships . . . . . . .2 feet 1 inch. 
Weight . . . . . . . . . . . . . . .475 pounds. 
Material . . . . . . . . . . . . . . Wood. 
Crew . . . . . . . . . . , . . . . . .2 men. 
Capacity . . . . . . . . . . . . . . 7 men in addition to crew. 
Maximum speed, loaded. 1.5 to 16 knots. 
Transport . . . . . . . . . . . . .3 boats with motors on 

special trailer. 

(c) Engine. This is a “mechanical oar” pro- 
pulsion unit: a propeller attached to a long shaft 
running through a casing bolted to the engine. 

The propeller revolves several feet behind the 
boat. 

Length . . . . . . . . . . . . . . .I3 feet 6 inches. 
Width . . . . . . . . . . . . . . .2 feet 9 inches. 
Height . . . . . . . . . . . . .2 feet. 
Weight (without oil 

and fuel)... . . . . . . .= ,375 pounds. 
Weight (with oil and 

fuel) . . . . . . . . . . . . . .412 pounds. 
BHP . . . . . . . . . . . . . . . . .30. 
Cylinders . . . . . . . . . .4, horizontally opposed. 
Running time on full 

tank 1.. . . . . . . . . . . . . .ls hours. 
Propeller a . . . . . . . . . . . . .3 blade, IO:& inches in 

diameter. 

(6) Large pneumatic boat. This is the largest 
of the three standard pneumatic boats and is 
generally used singly. 

Length over-all.. . . . . . .26 feet. 
Beam over-all. . . . . . . . . .9 feet 9 inches. 
Weight . . . . . . . . . . . . . . . 637 pounds. 
Maximum buoyancy. . . .13.5 tons. 

c. PONTON AND TRESTLE BRIDGES. (1) 
Training ponton bridge. (a) Description. There 
is little evidence of this equipment being used 
operationally ; it is thought to be kept for train- * 
ing. There are two types of light ponton and 
trestle bridges: one with half pontdns having 
a load capacity of 4 tons, and the other with 
double-ponton piers having a load capacity of 
5% tons. The decking used for this bridge also 
is used in bridging and rafting with pneumatic 
boats. 

(b) Characteristics. 
Half ponton : 

Length . . . . . . . . . . . . . 12 feet. 
Beam . . . . . . . . . . . . . . .5 feet. 
Depth . . . . . . . . . . . . . . 2 feet 6 inches. 

Superstructure : 
Timber with decking.20 feet by 2 feet. 
Track width . . . . . . . . . 8 feet. 
Bay length . . . . . . . ...20 feet. 

(2) Pontolz and trestle bridge (Czech). This 
equipment consists of steel half pontons and 
center sections. Two types of bridges are built. 

(a) Roadways built on piers of one half pon- 
ton and one center section, with a capacity of S.2 
tons and the following characteristics. 

Pier length : 
Half ponton . . . . . . . . .16 feet. 
Center section.. . . . . .8 feet. 

Beam . . . . . . . .:. . . . . . . .4 feet 6 inches. 
Track width . . . . . . . . . . .8 feet. 
Bay length.. . . . . . . . . . . .21 feet. 

(b) Roadway built on piers of two half pon- 
tons and one center section, with a capacity 16.5 
tpns and the following characteristics : 

Track width . . . . . . . . . . . 8 feet. 
Bay length . . . . . . . . . . . .21 feet. 
Complete pier: 

Width . . . . . . . . . . . . . .4 feet 6 inches. 
Length . . . . . . . . . . . ..40 feet. 
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Detail 
Type of bridge 
Capacity 
Floating unit 

Unit length 
Unit beam 
Superstructure 
Track width 
Bay length 

Type 1 
Footway on half pontons. 
Single file. 
Timber of aluminum non-revers- 

ible half pontons. 
12 feet 9 inches (approximately). 
4 feet 6 inches (approximately). 
Single. decking strips. 
2 feet 1% inches. 
22 feet 11% inches. 

Type 2 
Bridge of-two pier raft. 

Type 3 
Bridge of three pier raft. 

4.5 tons. 5.9 tons. 
Two half pontons clipped together to make pier. 

25 feet 6 inches (approximately). 
4 feet 6 inches (approximately). 

Four decking strips. 
8 feet 6 inches. 

22 feet 11% inches. 
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(3) Light ponton and trestle equipnaent 
(Brtickengeriit C). The three following types 
of bridges can be built with this equipment. 

(4) Mediuwt ponton and trestle equipment 
(Brtickengeriit T). 

Detail 
How used 

Type 1 Type 2 Type 3 
Bridge with road bearers span- As in Type 1 but with an A three-pier raft. 

ning from center of one ponton extra ponton in center of 

Capacity 
Floating unit 

Length 
Beam 
Superstructure 

Track width 
Bay length 

to center of next ponton. span. 
4.5 tons. 11 tons. 
Timber reversible ponton with 

distinct bow and stern. 
29 feet 6 inches. 
5 feet 11 inches. 
Timber decking on six timber 

road bearers. 
8 feet 6 inches. 
22 feet 1% inches. 

(5) Heavy polzton and trestle equipment 
(BrUckengerZt B). This is the standard. com- 
bat equipment of the German Army. 

Detail Type 1 Type 2 Type 3 Type 4 
Type of bridge 

Capacity 
Floating units 
Length 
Beam 
Superstructure 

Track width 
Bay length 
Capacity of 

Divisional 
Bridge Column 

Roadway spanning from center of ponton to Two pier rafts on Two pier rafts on 
center of ponton. Whole ponton piers. half pontons. whole pontons. 

4.5 tons. 10 tons. 10 tons. 20 tons. 
Non-reversible steel or alloy pontons with upswept bows. 

49 feet 11 inches. 24 feet 11% inches. 49 feet 11 inches. 
5 feet 9 inches. 5 feet 9 inches. 

Steel 1 section road bearers with single timber decking. 12 road bearers with 
double decking and 
double raft con- 
nectors. 

All types: 8 feet 6 inches. 
All types: 20 feet 9 inches. 

10 tons. 
As for Type 1. 

Same as Type 1. 
Same as Type 1. 

Timber decking on nine timber road bearers. 

Same as Type 1. 
Same as Type 1. 

400 to 430 feet. 250 feet. 250 feet. 170 feet. 
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Figure 95.--.Snlall p~zezrw~n tic boat. 

Figure 94.-Track bvidgr apzd ?JfEdiJfJJt pnemnatic boat. 
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Figure 97,-K Bridge. 

Figure 98.-L.Z. Bridge. 
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(6) I.ight timber bridges otz fixrd snpporfs. 

(a) Folding single span foot Oridgcs. This 
c~uilmu~t Is made up of two single mcinbers, 
hinged together, and consisting each of t\vo 3- 
inch round timber roadbearcrs supporting three 
cross bearers to which are wired two planks (9 
foot 10 inches by 10 inches by 3yz inches. This 
bridge is trussed by means of a timber strut a 
short distance off center and a system of ties. The 
total Icngth of the bridge is 19 fevt S inches. 

(I,) Light tvaclscd hidgc. This is a light 
tracked timber bridge, constructed in t\\-o load 
rating-s : 6 tons and 9.5 tons. It gcncraIl>- is 
sqq~ortctl by simple framed trcstlcs, hut if float- 
ing supports are nwtled the large pncuniatic l)oat 
is usctl. The following tables give tlw cross 
srctions of the roatlbearvrs for \rarying sl)ans 
and loatls : 

.Cpmr 
Bridge 33 frrt 16 fwt 6 mil~,*s 20 fret 
G-ton ‘i s 7 inclles S s 7 inchc< 9 s S incllcs. 
95ton S x 8 inches 945 x Sinches 10% s 9% inches. 

(7) Zf-To11 l~cavy tracked bl-idye. (a) Dc- 
scriptio/r. This bridge is a variation of the light 

trackctl lxitlge. with :i calwit\- rjf 27 tons. it 
consists of t\vo ba!-s :ititl a 5l)an of 29 feet 6 
incht5. .i single 11cllt franled trestle is used 
as a central sulq)ort. 

(1)) COlIl~OIlclltS. 
Bri(l:gc -‘cat, : 

Lcng!ilr . . . . . . 1.; id. 
12 i(Ill I ._............ i I ili~~l7~5. 
Ilcl’th . . .c$ Ill(.il<~S. 

RamI)> 
I.e~gth . . .; icc,t. 
\\-itlril . . . .A Icvt 9 inchc<. 

Iio:ltlll~al-~ I-. 
l~rll~ll~ . . I-1 itc,t ‘1 illcllrs. 
\\-illtll .i iIl<.lll.i. 
I)cl~lh .‘J J ilicllc<. 

T1-ack icclioll : 
I.vllglh . . . 1 Ftct 1 I ill~.ll,.. 
U’illth (I\ VI--XII. . . . . ! icit 9 i1r~.l1(,5. 
Usrfr11 IL itl~h. . . . .-I iccq 3 itlcllcs. 

Trestle : 
Capill alid 

Gro~in~liill 
Length . . . . . . . . . . . I .i ird. 
\\.idtl 1 i - itli,I1<,<. 
Lkpth . . . . . .S:; iwlies. 

Figure 99.-Hcrbcrt Brid.qc. 
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d. FIXED TIRIDGES. ( 1 ) SllKll/ 110X CJiYdCV, 
(Briickcngcriit K). This equipment is capable of 
carrying heavy vehicles and light tanks over 
short gaps. It is eswntially an assault bridge 
and can span gaps of 31 feet 6 inches, 47 feet 
3 inches, or 63 feet with box girders alone. The 
bridge always is built with three girders and 
has a carrying capacity of 27 tons. ‘I‘rrstlrs 
and pontons are supplied to span wet or dry galls 
with a series of bridges;. 

(2) Light srrtiollal bridgr (Lcirlltr Z 
Briickc). This is a through bridge with a tim- 
ber roadway, approximately 12 feet wide, slung 
lwtween two main girders of brawd steel pawls 
8 feet 2 inches long and 7 feet 10 inches high. 
The normal bridge cannot span a gal> grcatc.r 
than 147 feet 6 inches, and is rated over this 
and all lesser spans at 33 tons for tanks. 1\-ith 
special underslung bracing the span may 1~ in- 
creased to 172 fert without altering its rating. 

(3) Hcrhcr-t Bridge. This bridge is some- 
times called the “Italian Meccano Bridge”. It 
is through-girtkr type with a lo-foot clear roatl- 
way. Each girder is constructed of stwl lattice 
pyramids, made of angle iron and channel struts. 
The decking is of 6-inch timber plank. The Ger- 
man classification of this bridge is 18 tons owr 
82 feet. This bridge also may be used in con- 
junction with trestles or pontons. 

e. HEAVY BRIDGING EQIJIPNEKT. J 42 aud 
.I 43 I<ridghg Eipiplnrrlf (Rriickrngrriit J 42 
ad J 43). The J 42 equipment consists of 
s;tcel box-girder sections, of which any number ~11’ 
to four can be bolted together to form a maxi- 
mum span of 64 feet. Each section is about 16 
feet 6 inches long. X decking of stout chcsscs 
is laid on these tnain bearers and held down by 
two similar box girders used as vibrants. The 
girders are launched over rollers. Trestles and 
four-section pontons are used as supports. The 
single track width of the bridge is believed to be 
13 feet 9 inches, but it also can be constructed 
in double track width. The / 43 bridge is a 
strengthened version of the J 42. 

9. Mechanical Equipment 

a. ~-TON MOBILE CRANE (‘.yci. Kfz. O/l) 
(Llrchkrart Kmf trutrgcr~ 6 t.). This crane is 
mounted on the chassis of the 1%ton semi-tracked 
vehicle (Stl. Kfz. 9). It has a telescopic jib 
mounted on a ball-bearing base, which permits a 
traverse of 180 dcgwes and an adjustmt~nt for 
ground slope up to 12 degrees in any direction. 
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The jil) has t\\-o ratlii oi I~~K’I-:LLIO~~ ;tcccortling to the 
lifting calztcity : 6 tons iot- thy smaller radius 
and 4 tons for the larger radiu~. 

1~. ~YIRI; ~VIXRS. (1 ) I ~QJU- fypc. These 
cutters arc ;11)1)i-(l-\;iiilat~l~ 2 icrt in length and 
weigh 5 1~ottttds. pl‘he t\vn ,j:l\vs of special steel 
are pivotrtl 011 t\vo IillliS anti ,111c.ratc.(l I)y a pair 
of tubular strcl haiitll~~~ ~l‘h~~x arc hiti& to- 
gcther and ccl\-~~rtYl \vilh iii<ril;ltc.(l cril)s which 
are wciirc~tl l)y twninal c:lp- antI locking rings. 
A short 1)iii act5 ;i\ :I -top 

(2) Smail IJ~/Y. Tllc,sc, (‘III t(‘1.i are 1 foot 4 
inches long ant1 weigh 2$$ ~~~tttt~ls. There are 
minor variations in con>truc‘l ii 111 all1ot1g samplt5 
matl~~fact~ii-e~l 1~1. cli tf<,rc,iit tirltts. The gctieral 
(lesigtt is similar 10 that 11i the large cutters, 
l)Ltt the hape oi tlit. jai\., i. (Ii Il’~wnt, one jaw 
being I)ent over in th< icu-111 (1 f ;I hook to aid in 
holding the \virr. ‘l‘lic h;~iiill~~~ ha\-c insulated 
grills. 

c. L3LAST nr<I\~I- l?m. Tllis cquipmcnt is dc- 
sigIte(l for tltc rapit l)t-oclttctif 111 (of stt~all diameter 
ycrtical holes in tli(. ~rc~rttitl for Iclegrnph l)oles 
or similar sttl)p~ )rt c. ‘1%~ (‘I I1iillttlcttt includes a 
drive rotI ; t\vt) tal)ular han(l Ic,vc~rs : a long, thin, 
metal rot1 : ant1 ;L ~,ro~)t~llcnt chargc~. safety ftlz?, 
and igniter. 
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Figwc lOl.-Electric chtriii-.w7~t. 

d. GERMAN PORTARLE POUTR SAWS. (1) Li,qllt 
pozvr saw. (a) Drsrriptio~. The main com- 
ponents are the gasoline motor with its gearing, 
the clutch, saw blade, and saw chain. The saw 
blade can be turned through 90 degrees for 
hcorizontal or vcrticnl cutting and is locked in 
position 1)~ a lcwr. 

(h) Clzarnctrristirs. 
If’eight including fuel. .111 pmn~l~ 
Effcctiue length of 

hladc . . . . . . . . . . . . . .3 feet 3 i11cl1es. 
Revolutions per minute.2,600. 
Speed of cutting chain. 21 Feet per srcontl. 
Fuel consumption.. . . . . 1:; to 2% glints per hour. 

(2) Hcauy ~OKW- saec’. (a) Drscrip/ioll. 
This is sinlilar to the light lower saw. It is too 
heavy for hand use and is In-ovided with three 
adjustal)le legs and a large l,ogie for whcvling 
into I>osition. The saw lk~tle can he swivelltd 
about the axis of the chain drive \zheel, as well as 
vertically of horizontally. 

(1)) Cllamcfwisfics. 
\ITcight inclutling fuel. .I72 pounds. 
Effective length of 

bl& . . . . . . . . . . .3 feet 3 in&s. 
Revolutions per minute.2,300. 
Speed of cutting chain.23 feet per second. 
Fuel consumption. . . . .2% to 3 pints per hour. 

e. ~I.KI.RTC Gl,.x I R.\'IORS AK'D ~T.ECTRTC 
POWER TOOLS. (1 ) /;;('/t/ ~plU~7fi?lg Wt. (a) 
IIt-sc.r.iptjoll. ‘I‘liis fi,,l~l gclitmtity set is used by 
Gcrnlan arnly en~i~iw1rs ill 11101)ile workshops for 
power drivrii tools. It i5 alw used for charg- 
ing stoi-:tq~~ 1)attcrics. 

(1,) Cllfll~,/if~‘/~i.ci~~ .i. 
I).’ t k1”11;,111 111 ll~l.~,-liiii~~,l.c~~t,~ ?10/380. 
\\~cil!ht . . ,317 ,” llln~ls. 
~IOlOl- . 2 c\ Ilrrll~T, 2 str.<>lic. 
T~-jl~ of “C 111’1 ;111 /I ..I(‘. 
I\ilo\\;itt> .(A 
YldlS . . . . ._‘211.‘330. 

(3) (;~I,II~~JI c~l~~~./~.~~- /ct~o-.c~~~~~~~ frill. This 
niachinc is uwtl ~CII- lwri~i~ holes in the coll- 
struc.tiou of illll~l-o\.iw(l l)ri(lgcs. The drill nor- ’ 
iiiall~- IISC’S its o\\.n ~l~~t;~li;~l~l~~ mounting hut, for 
boring UYMII~. it 11~~ I I(’ hcltl 1,~ hand. The drill 
consists of ;I .iO-cycll’ .\C‘ wotor. consuming 800 
watts, f;ttcxl \vith :L llorw talwr sleew and a 
t\\-o-spwl g:c’ar 1~ IS i.i\-inx 200 to 400 revolu- 
tions Iwr niinutc. 

f. (-il<R\IAN 1'11.1: 1 )KI\.l RS. (1 ) Fidd Pilc- 
IlGillg I~roi~~r 1 Q.q(). (al Tlc~scvipfioil. This 
cc~“iplllmt ccmsists (Ii :I > 011i~lc’ mast with a douhle 
Mock at the t(q). sulq>ortcd on a base by two 
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l)ack stays. For pile-driving from lad the framc 
is mounted on four wheels. These wheels are 
replaced by bealllS when pile-driving is carrictl 
0x1 from a raft. A two-drum, hand winch serves 
to raise and lo\ver the pile driver. The following 
can be operatd on the frame : 

(b) Characfcrisfics. 
Three-piece Ilnntl- 

operated mollkey. . . . .430 foot pounds. 
Comp”~S”l aIr pile 

tlrivcr . . . . . . . . . . . . . . 360 foot pounds. 
Com~~r~5scd air pile 

tlri\ cr . . . . . . . . . . . . . . 1,340 foot pc"lllds. 

lXe<cl pile driver. . . . . ,092 foot l)ou~~(l’. 
Uiescl pile tll-ivcr . . . . . . 1,323 foot pcm11ds. 

(2) Pnczlmafic fiilc dkrr (360 loot polfllt~s). 
(a) L~cscripfiorz. The main compotlents arv a 
stationary part, consisting of the l)iston, pistclll 
rod, and piston base ; a moving part (modicy’) 
consisting of driving l~lock, c!-lindcr, ant1 sclet*\V- 

in c)-lintler heat1 ; a spring-loatletl clamping de- 
vice, and a piitle for 115~ with the pile-tll-iving 
frame 39. The driver is the fast hitting type and 
attains its high rate hccause the acceleration of 
the moving portion is due not only to its own 
hveight l)ut also to the compressed air operatillg 
downwards on an internal flange at the base of 
the how of the cylinders. 

(11) Cl~amrtcrisfics. 
Weight of monkry . .I21 pounds. 
Cylinder lxxx.. . . . . . 2.5 inches. 
Stroke . . . . . . . .I foot 5~x5 inches. 
I:orce per hlo\\-. . ,360 foot pountl% 
Striking rate. . . . .105 per minute. 

(3) Pllrzrllrnfic pi/c tiri?Tr ( 1,440 foot polflzds). 
(a j DrscriptioL This l)ilc driver is similar to 

the lighter one, hut it has a hmvier nionkey 
ant1 a longer stroke. This driver is the free 
fallinK tylw. The monkey is liftd up by CO~II- 

pressed air, falls freely onto the lnse plate, ant1 
gives up its kinetic ener,- CT\- to the pile after cover- 
ing a stroke of little more that1 a yartl. 

(1)) Clrurac-fcristics. 
Weight of monkey. . ,148 pounds. 
Cylinder hasc. . . .3?‘1c inches. 
Stroke . . . . .3 feet 3% inchcq. 
Force per blow . . 1,440 foot pou~~ll~. 
Striking rate.. . . . . .54 per minute. 

(4) Diesel pile tlrizw (992 foot @lids). 
(a) Dcscsipfion. The main components are the 
piston with anvil, the monkey, the guide tubes, 
the headpiece, and the fuel tank. This diesel 
pile driver works on the two-stroke principle: 
an explosion takes place on each hitting stroke. 
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The requirctl ipition tcmlwratur-1, is rcachctl 
through the compression of t11c’ air trapl)ed 1~- 
t\yeell the top of the falling piston and the 
monkey. 

(11) Characfcristirs. 
M:eight of tnonkcy ,980 pc ~untls. 
Total \veigllt 2.100 [X’~“A 
Stroke . .-l iwt 7 inches 
Strikillg r:~\t,. .50 ~IVI. !ilitl~t~ 

(5) N’nz’~’ tl;~~.sc~i p;r,* drk’t’r. 

(a) c-1 it7/~trc-f~‘,~i.clic~.~. 
\\.eighl of tlltriil,v! .l.lM ~~01111~1~. 

c‘> linilrr Law. . .S, iIll Ilk.. 
Stroke . . . . . . .7 icy1 2’i itlclI(?. 
l<ncrg~- ~wr l)l~\\ ,S,JS.i II tot 1~11ttlil~. 
Striking rate. . ..;(I 1” I 1111111111.. 

g. \\-.\Tw< St-1~1.y .\s,) \\- , I l:I: ~‘1.IIIl‘TCATIOS. 

(I ) r~oyft7hlc /rtri’eKsrIc~l; /iilcT. I‘liis filter, 
issued on a cotmpany hasis, i, :I stantl:~rd itcnl of 
c.qL~ilxntmt in 111~ (~;t~rnl:ul .\rIlly. I’erformancc 
is said to he from 22 to 5.i jiallons of water 
per liour. accortlin, 0 to the a~,it I~int of solid matter 
in suspension. ~\ltliou~h tlir :ictic,n oi the filter is 
purely one of clariiication. iI is c-l;lim?tl 1Iy th? 

Germans that it circcti\-cly \\-ill trrbzlt “naturally” 
con~an~in:~ttYl \v:it<~r. that i5 \\ :lter ill u.hich Wrpses 

have lxcn lying. I-Io\veyrI-. it \vill not rid the 
\\-ater 0i ol)jcdic,n;il)le si~i~~ll. nor is it effective 
;iqainst \vatcr conI;iillillg clic~rlliwl agents or sLlb- 
staiiccs in bx)lutioll. 
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l:igurr lOl.-Electric chniw.rcw. 

d. GERMAN PORTARLE POWER SAIVS. Cl) Light 

power sa71’. (a) Dcsrvipfioll. The main cotu- 
ponents are the gasoline tnotor with its gearing, 
the clutch, saw blade, and saw chain. The saw 
blade can be turned through 90 degrees for 
horizontal ‘or vcrticnl cutting and is locked in 
position bv a lever. + 

(b) Charactwistics. 
Lf’eight including fuel. . 111 poun~l~. 
Effective length of 

blade . . . . . . . . . . . . . . .3 feet 3 inches. 
Revolutions per minute.2,600. 
Speed of cutting chain.21 Feet per second. 
Fuel consumption . . . . . .lYi to 254 ljints per hour. 

(2) HeUVy PoZCvY saw. (a) Drscriplio7r. 

This is sinlilar to the light l)owet- saw. It is too 
heavy for hand use and is ~~rovitled with thrw 
adjustable legs and a large bogie for whwlin~ 
into ~2osition. The saw blade can be swivelkd 
about the axis of the chain drive wheel, as well as 
vertically of horizontally. 

(11) Chmcfrristirs. 
Weight inclutling fuel.. 172 pounds. 
Effective length of 

blade . . . . . . . . . .3 feet 3 inches. 
Revolutions per minute.2.300. 
Speed of cutting chain.23 feet per second. 
Fuel consumption. . . .2% to 3 pints per hour. 

e. EI.IC(TRI~ C;I,:r I I< 17.0~~ AND I?T.ECTRTC 

POWER To0l.S. (1 ) i’it,/i/ gc*nrrnting set.. (a) 
1Ic.vvipfiorr. Tl ‘: f‘ ,I I .A 115 I( c I:ctt<~r:ttitt!: wt is used by 
Gertiian arniy ctigincc~t-i in mol~ile norkshn~~s for 
power drivctl tools. 11 i.5 aI50 used for charg- 
ing storage 1)attcries. 

(1)) Clrrrr-crc-f~,i,i.c/i~..~. 
Tkiql;ctir,tl 11,1 rC.liiiif’il.nit.z L3?0/3SO. 
ii-ci,ght . ,507 pl’rm(ls. 
Al~~tor . .J I.1 litl~l<~r, 2 slrlke. 
TJ pe 0i C~‘IIC I-;L~,,I. .\(‘. 
I-‘1 -.I (I\\2II5 it 
~~c1lts . . . . ..!‘I) ‘.i.iO. 

(2) GC~II~C~JI ~.II’c./L’c t~i<.~~-.c~c~c~~f drill. This 
macliinc is tiwl ior INKi112 1~01~s in the coti- 
str-uction of inil~ro\~i.i, 11 l)ri(l,q~~s. The drill nor- 
mall\- ttsc’s it< o\vti (1~ ~;ich:~hl~ mounting but, for 
bar-in2 woo(1. it IIKIV 11~3 hcl~l 1)~ hand. The drill 
consists of a .iO-c&Iv .\C‘ tn&r. consuming 800 
watts, fiitc,tl \vith n llorx~ t:tlwr sleeve and a 
t\\-o-slwetl KC’:~I- 110s y:i\,ittg 200 to 400 revolli- 
tions per niinritc~. 

f. GER1\IAK 1'11.1: 1 )I(I\.I RS. (1 ) Field Pi/c- 

nrkYll,q FIYIIIIC IV3Y. (2) /)r~.sc-riptiou. This 
equipnwnt consists of :I qtitlc nlast with a double 
block at thy tq. sqq ~)t-ted on a base by two 
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12) Crrlliarl Tuhr7 II’d 1037 Pcrffcr~ll, with 

rlr-r~c~.ssoi-ic~.r “A” nud “11“. This tube \VVll is ;L 
Suctiotz ptnp capal)le of lifting \vntcr from ;I 
tlq’th of 26 feet. rICCC’ssOl-\. “*\” ~stcll(l5 Ill<, 

tlq)th to alm~t 33 feet. ~~\cccssor-\- “I’,” ],erlllit,~ 

t]lC 1)11111]) 10 IE IlSNl for l~tttllpittg surface \\.;ttcr. 

h. hl~~<r;rnc~s OF CYI.INIH<I:S 01: TsI,cs,~I<I,\I. 
(;xxs. The (Get-timis alnxys st:1tlq) thy tvpc 0i 
gzts their cylintlers conlain into tlic tiic1;tl it<eI i 
2s gttitl~~ in c‘asc the l);titlt 5ltottl(l cliattgc~ co101. ,,t 
tlisalqxxr tlirou::h \I-cntlicrittg. 

c~lilidr? 
L~I~IOY G1YTl(i~Z iict,l,C E~i~~lisli 9iulnt 

Ii cd T r’n.r.rrrstojq Ilytirogen 
I:llle \‘llllC~.SfO~f o.qq:cn 
Gt-wn .Stic-ksiojj Kitrogen 
YCllC,\Z , I.Yf$CIG Acetyletlr 
(;t-ay (with 1’1.0fv111 I’ropanc 

r-d hantl) 
Gray I’rc.wlz1f t Comprrsscd air 

Kot given Kol~im .Ciiwc 01 Can-hot1 diosiclc 
Koltleiz Lh.rid 

4, ., .Crll;i,cf rl I )io.l-id Sttlllhur dioxidt 
,. ., ~‘lilmwwtll?‘l ;Ir~th~-l chlorirl<~ 

i. I~~.\Iu II .\Io\-I SC; I 1j1.1 !‘\I I.N’I‘. T~c,I~c-/I plo7c~s. 
s111;111 a11tl l;lly~ 1rrt1c II ]‘l!,\\ c: ;ire ttset] l,y the 

( ;(‘t-111;111 .\l-rll\.. ‘1‘11~. ~tii;tll ttxmclt l)lo\\- consists 
iif ;1 tlolllil~ p1ll\\d1;il I’ 011 tl1e lloc)lml em1 of 

:1 giinl~~t- \vltic.li in ~II~~N)I-~cY~ ot1 a t\vo-\\hc~lctl 
tr:tilcLt- :tti(l lo\\ cvl l)vl~~ti~l :I ic.tliiLtr:tcl~e~l vehicle. 
~1‘11~’ l:Li-gt. ]~II~L\. ~~~tihi\t Y 11i lli(. 1)11)\\, ;tiicl>or, p- 
l,..<. (\ ~1~%‘1111~1\. to\\, \\,I, :~tttl \ttlqxlrt. 

j. .\IR (‘0 \I I~RI.<:‘;oI~: \\I) I’NI.I.RI.\TIC Toor.s. 
( I ) .Yiltl:c~r~ /-cjc-i; r/i illi ‘1‘11~T~ :11-c’ t\\-(1 t\‘l,cY of 
dttlicr rock (It-ill> 1:x71 !I\ 111~ (kt-t1t;t11 .It-ntv: the 

“I )” llatltll~~ :111cl 111(. .I.” lrat~(llt~ tyi)cs. -Both, 
jnclgcct II\- .\tti(4i.:itt ~t:Itt(l;tnls. f:tll into the light- 
\vvizlit cI;t5; ( 40 :(I .Tt 1 1~~11ttt(I~ ). ‘I‘h,,se tools are 
5itiiil:ir iti tl~~~iqti 1~111 111~. ittt(.rti;tl parts at-e tlot in- 
tc~l-cll;lllgc~alJlr~. 1 :I 1111 S 1 i ~!;c,Yc, rock drills cat1 bc 
tt5c,(l l)v atlxcliittg .\rttl,t-ic;ttt 5t;iti(l;tt-(1 air lines 
\\.illl the titti\-cnal c(ltiI~litig t~wtl oti the German 
clrills. 

i 2) Gri-iirtm l:..lI. 1. fir- cI)I?IpY~‘.s.coY. (a) 
/:~:/l/ii/c. ‘I‘lii~ is :t frlrit--c\.liit(let- gnsdine enqitie 
m.itli tli;igti~~l~i igtiitioti. ‘l‘liv Ilot-~~]~o\v~t- rating is 
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Figure lOI.-F.M.A. Air Comprrssor. 

27 at 950 rc.volutions per minute. The main pressure is prc~uni~~l 10 lx ,~lqm 1si111atc1y 90 
shaft is connected to the compressor by a single pounds per square inch. The :Lir tank is of un- 
disc clutch with a rotating collar and a manual usual design. It canGsts of t111.ve Jioi-1 sections 
engaging lever. There are two water pun~ps, one of steel tubing wcltl~~l into :I “\-” sllalw with 
attached to the engine and one to the compressor. the open ends sealctl off. ‘I‘lli- air I:UIIC i5 used 

(b) cofll,).es.w. ‘I‘hc compressor is a two- as the hasc for momlillg th I.II~~IIV :~ntl com- 
vylintler, single-stage mechanism. The operating pressor. 
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Section VI. CHEMICAL WARFARE 

EQUIPMENT 

I. General 

The German military organization is thorough- 
ly prepared for chetnical warfare. Germany’s 
chemical industry is highly developed ; ccluiptncnt 
and stocks of war gases in storage and pro(luc- 
tion are atnple, and adccluate well trained pw- 

sonnel are available. Offensively or defensively, 
the German Army is in a position to \\-age chemi- 
cal warfare at any time. Unusual activity in rc- 
search and manufacture has taken place in (;cr- 
man chemical plants since the beginning of the 
war, and from time to titne movements of war 
gases from one area to another have been re- 
ported. Military depots at-e believed to be ampI> 
stocked with gas shells of all calibers. Construc- 
tion of anti-gas shelters in German cities, issw of 
gas masks to civilians, and a constant examination 
and replacement of gas mask canisters have been 
regularly carried out. 

Figure l&5.--Germas gas mask, GM 30. 

2. Defensive Equipment 

a. GAS ~\IASKS. (1 ) (;wxd. liosr Gp;.man 
gas masks are of tlw snout type, in whtch the 
canister is connectctl tlirectly to the facepiece. 
T~pcs Gill 30 and (;.I1 38 arv in general ttse. and 
it1 adtlition to the Aulclnrtl masks there are several 
sl)ecial types. Gc~m;~Ily, ( ;erman gas masks pro- 
vide good protectiotl against tlte common war 
gases. and fair l)rotc.c.tion against such gases as 
arsine. h~tlr-ocyntiic acid. ;mtl cyanogen chloride. 
The (;ernt:ms aLo h;l\~ tltree types of gas masks 
for horws ;~ntl one ?I 11. 11og~. 

(2) Gas i7fnd, L li 311. The faccpicce is of 
four-layer, field gra!. i;~l)ric, \vith a suede leather 
fitting band, a IAtllc~i- chili sulq)ort, and plastic 
eyepieces. The hwtl liarnc+ has seven points 
of attachment. Tlitm~ is 2 cotton strap for sus- 
pending tlic niasl; ir, ,111 tile tt(scl; in an alert posi- 
tion. Some G.lI .?/I i;iccl)ieccs are fitted with an 
atlaptcr for n~icrol~ltc~tre. 

“, 

.V ‘:‘p il~!i~i~~~~‘. 

7 * . 

f:jpye ~O~.-(~~~Y~I~UII I I il t111t1 I;li 42 (‘cfrlistcrs (larger 
i.\ //I,, I I: 42). 

Canisters nortnall!. uwtl \\-ith this mask are the 
/;E 41 amtl the f;l< I.?. The l;L; ‘11 canister is 
drun-shal)cYl ant1 ISntctl greW. It measures 
2s inches by 4>/, iiichcs in diameter and weighs 
11.9 ounces. 1 t is Iwing replacrtl by the FE 42, 
the catiistet- of which is the nc\vcst and most ef- 
ficient of the scrvicr, catlistcrs. Extcrnnlly, it is 
similar to the FE Il. but is larger and heavier, 
measuring 3)s inchc, high 1)~ 455 inches in diam- 
eter, and weighing 10.3 OUI~C~~S. 

The stantlarcl carric~r is a corrugated cylindrical 
metal case nith a hillget co\-er and cotton carrier 
straps. It is paintctl drab, field gray, or blue- 
gl-a!. Parachutists :IW provided \vith a padded, 
canvas, satchel-type carrier. having a snap fas- 
tener at the top ant1 EL zipper along one side. 

(3) Gas wask, (,‘.\I 38. This mask began re- 
placing the Gdl 30 in 1938. It is similar in de- 
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sign. hut tilclNGMS?ikJ6Q,f ~~-~llilc~ic ru~l~r~~I- 
hi a rltl~l~er fitting hamI at1tl x ~Illl~‘I~l- heatl Ilar- 
IIC’SS with only- fiw ~wints of :ittac.lttttc.ttt. l‘he 
same canisters anal carrier ain rtsc~l with this 
mask as xvitlt the GM iii. 

Figure lU7.-Gcr111m1 gas mrsk, Gdl 3X. 

Figure I&S’-GCYJIWL optical yas vrask. 
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(1) (;us 1r1n.r~. mTtrlYv. Tltv inwpiece is of 
con\-cmticmll (kriimi ccui5t1-ttcli( III, .sitt~ilar in titc),<t 
rcywcts to th:!t of thr (Y-l/ .</I. It IKI ;1 IlOSC-tulw 

;t~5~lill)l~. nl’l”-“.~itn;itc,l\- 17 iti(.lir < I(~r:g. iol- con- 
tttdiiig catii5ter to facvl’iecc. ‘1‘11~ III-I n\-tti,qh-gray 
cnnistvr has 3 qttc~t-all\- vllipIi;,:Ll c.l-us,-.svclintl, 
and tiieastlrcs 8’1 incIte> 11ixlt ij\. J;q inc1ie.i 1,~ 
2 1 d inches. Tts \vt+$~t i, 27.i I I~IIIC‘C’-. Tlt~~ iaccy- 
piece carrier is light\\ vigltt ~lt~(,l,. a1t~1 ittt’;~sttrcs 
20 itichw long 111. S iticirv. I\-iclc, :11 Ilit, ttl)p~‘~- vntl. 
11s sitles are t;ll~;v-vtl to ;1 I\-itllli c t1_ a111 rt~t 3 ittches 
tltrougltout the O-iltc-h IUIW 110rtii III. ‘I‘h~ callistc~l 
carrier, of tktrI< l)t-o\vtt ,~ltltll~ l,.:~Ilt~r. tits 5nttgl~ 
Ox’cr the canister atitl is ;ittaclIv(l io tltv Ir,\\.c,r etttl 
of the facq)iecc carrier. 

(S) Gt1.s lilcl.sl:, op/ic-01. Tltcx fncc~piux. tnxtle 
of leatltcT, 11x r(lttll(l. glass (‘J c,ljivcvy. held itt 
place 1ly r;crcn-t!ye a(1:tptc.rs. ‘l’ltt’ iltt~,t-l”‘l’illal-Ivttl~illal-~ 
distances of c‘yepic,cc.< ttt;lx- 1)~) \-:lt-icat I)\- ttteatts 
of ati atljttslnl~l~ scw~~. .,\ hr1.cc l~lll~~ (‘I lllltects thy 

facepicce to the cmistet- \\-lticll iy WI-l-ietl o~t’t- 
Ihe shoultlcr. In the !rit cltwk oi the iawpiux 
is an adaptw for ;L tttict-ol)hotty. Stalttlat-tl catiis- 
tel.s, as \vell as cat-hoti tttotic~xi~l~~ c.atti.~tcrs. imy 
he ttwl I\-itlt tltis fncrpiece. Thv cat-riet- is a rec- 
tallgttlal- lll~tal 1,0x. 

(A) cns llln.sll~. o.ryqr11 l~Yc~nll/ ;r,,r/ .crt. This is 
a self-cotttaittc~~l. os~g~~tt-l~i-~~;t1l~i11~ ;LI)I);Lt-;ittts. ei- 
fectirc for some\\-hat over art iI1 ~ttr. The face- 
piux is of the ttsttal scl-vice t!.l)(’ ‘I‘lte carrkr is 
a Illctal lill;q’“;‘cl<, tlvsipiul to i-t,4 011 the ttwr’s 
I)nclc. It ccmtaitis ait ;iIktIi c;ltli,lc1.. ;~tt oxygen 
lmttlc. a mivc, and n l)rwtliitig lq with two 
lmathiy tttiw. xt “itt“ ;~tt(l ;m “out”. The 
tttechnnistn opate~ nutotii:~tic;~ll~- mt l)rcxthing. 
Tltc alqnr2ttts is tlcsipt,~tl ~CII- ,I,(’ iii cc~ll:t~-~;, tlttg- 
outs, gull turrets. ant1 ship lioltl- in tlte presence 
of high coiicet7tt-ations of toxic y:;15. such as car- 
II011 ttiotioxitle. 

(7) Plrrstic- crllcl-~cllr-\~ hlwrtlrill~/ di’i’i(.C’. This 
is an etiiugmcy lmathing tlc,\-iw c~ttal~littg a 
cmister to he ttsc;l \vithottt ;t i:icvl)iece. Alntlc 
of either trattsparettt or \-ello~v gelastic. it cottsists 
of a circular piece to \vhich at-(’ :~ttncltd a tulx 
for mouthpiece ant1 a T-hat- for cltin rest. The 
circular piew is tltn7ded ititmtall\~ to wcvivc 
standard (kmnan cani,qters. .\ IIO~Y clip is at- 
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tachctl to the cirCular piece by a cord, which also 
may serve to hold the device in an alert position. 
.Appat-ently intended for protection against rapitll~ 
acting gases in sudden concentration, it can he 
lmt into use in less than 5 seconds. Its existence 
ma)- lm-tl\- explain n-hy the German soldier is 
sulq~osed to cat-t-y a spare canister. 

(8) Gas mash, roml~at c~zgi~rccus. This is a 
leather lic.ltiiet, \vitli a leather drop curtain fittul 
with eyepieces. Tl le curtain not-inally is rolletl 
Up, hut it may be drolq~ed C~UiClily over the fnw 
and held in place by a tape tied around the hack 
of the head and neck. Flat filters co\rc’r the no~c 
and mouth, lwssihly to provide lintitctl, but slwulg. 
protection against trnnsic~nt high gas coticc’tttra- 
tiotis. The face also ~~oultl I)e protected against 
incendiary or corrosive materials. 

(9) Gas mash, I~rarhc~o~mf. Dcsigllt’tl for 111~11 

lvith l~eatlwountls, this is a hood matle of sheet 
t-uhlw, \vith one oval window large cttougll to sw 

out of \\-ith both eyes. It is provitletl \vith itilr1 
and outlet valves and a fitting- to receive Ilie 
standard canisters. Tl le carrier is a metal casv. 

( 10) Gas mask, cavbotl nlo7toxidc. The (kr- 
~KU~S ha\-c swet-al types of special canisters \vhich 
l)t-ovitlc very good pi-okction against carhon 
monoxide. Thew canisters at-c attached to the 
normal facepieces I>\- means of long host-tubes. 
‘1‘11~ canisters notmall\- are larger and heaviet 
than the standard canisters. ;4t1 example is the 
co FI3 3s canister. nwasttritlg 11 inches high 
113. 5 inches in diameter arid w$$ing 5.2 ptttl~ls. 

(11 ) GUS r~~a.~k, 1ror.s~. (a) JIotJd 38. This 
is a black rttl)bct- facelliece ~vltich fits o~ct- the 
nostrils and upper jaw. The hotton of tlw fncc,- 
piece is reinforced to provide a biting pad. 01 

J’i<Jllrc 109.-C;EIIII(IIl CO FR 38 Cnlzistc~r for firutccti()lb 
(z,plili.st rurbor~ iriouoxidc. 

f:icjilr,, Illl.~ Cr~,rliii~~c !ilri.sL~ i,ir.~ ii~iisi:, 1’f.E 41. 

f iiiori, llI.m (ic‘rii’t~i’ rfca,i iit,.< iiicl.rk 41. 

each sitlc c~i the i;~cq liC’l.~x i q a cat1istc.r. and on 
the front i.5 an outlc~t v;II\ (3. Scx:tr the top of each 
sitlc, iii th? i-(‘at- oi the I;~c~pit,c.~, arc’ t\\o heavy 
metal 1~~~1~1~s for att:i~.liitig llle heat1 hartims. 
The c7mistc.r. tit-urn-sli;ll)rtl atitl painted qreen c 
~IKLSLIITS al)l,t’(,sittl;lt~I!. 2.1 ittcltcs high by i 
inclles itt cli;ttnc,t~t-. 

(II) _IIOilri il. ‘I‘lli.< ~.~itt~i~ts of a l);tir of liol- 
IO\\- Cotlc’s \vitlt l;~t-gr, iii II\ ttt’;~t’ tll<. ;~l~ex, eacll 
Ivltll at1 outI<. \-;IIvc~ itI 1 I it’ I );I\(’ ;~t1(1 a Ihrcaded 
aiclcb cq)c7iitt~- itill) \\I~ic.ll ;I 11~~1 ~.;~tti~t~t. i,< ~crr\\-etl. 
The (‘011~‘s Ell’C’ ~‘l;lc~Yl ,,, I llir ttcbtt-ilb. of tlte hot-se 

ant1 lteltl itt l)la~~ 1,~ ; 1 I,il-tl(‘~~ (I\-(‘1. Ihc head. I 
(c) l)arilp r,itr.sl~ , .lloti~,/ Il. ‘I’his consists of a 

large, palm-fabric ha g \\ ill1 lmltlctl lip and biting 
pad to fit Opel- tlw U~‘~‘c’l~ jaw. l~c~iore it is usetl. 

the mask must Ix inilm ,,y:ilatul \\itli a slmial salt 
solution. 

(12) Gus Jitr.sh il. t/i)!/. ‘1‘11~~ facq)iece, of a 
black, rul~l~~t--lik~~ cott111~ i~~~~rl. i-. nlatlc iti four 
sizes. It has circul;rr (‘1 (‘1 lic~q. ;L \-;lI~e asseml)lv 
in the nose, nntl a C;III~~~CT OH e;~ll sitlc. The 
ll~~tl Ilate1lcSS cott4sts oi ;t tltro:Lt stt-al), ;I fastener 
SttXl?, Cltl(l tOllT IlCLtl Sll’Cllri. ‘he \-aI\-e assembly 
consists of an ait- itt1c.t 1,1101) ;t~t(l at1 otttlc+ valve. 
The cattistcr (pi thitt h ~~t-~~~tt-l):~itltetl nielnl. is 2 
inches kg-11 1)~ <3’$ itlr.11~~~ it1 cli;ttnctct-. The cat-- 
rier is a lmnvtt camx lt~~\~~stcl; w-it11 a shoulder 
slit1g. 

VIL-IO5 
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b. PROTECTIVE CLOTHING. (1) Ge~raZ. For 
troops there are the impermeable light and heavy 
protective suits and several types of protective 
capes. No impregnated clothing has been re- 
ported. There are leggings and protective covers 
for horses, and leggings and gas clothing for dogs. 

(2) Light protective suit. This suit consisting 
of boots, shorts, gloves, and a neck cover, is made 
of a fabric coated with a synthetic rubber 
(opanol). Components of the normal suit vary 
in color from grayish-green to dark blue-gray, 
with light tan or khaki for tropical use. Boots 
are rubber soled. The gloves are of either elbow 
or shoulder length. In some cases shorts have a 
bib in front. When deemed necessary, an extra 
pair of shorts may be used to protect the upper 
part of the body. The suit is carried in a small 
case of the same material. 

(3) Heavy protective sz&t. This comprises a 
jacket with hood, pants of the over-all type, 
gloves, and boots. Jacket and pants are made of 
fabric coated on both sides with gray rubber. 
Boots of knee length, are of heavy black rubber. 
Gloves are of gray or black molded rubber. 

(4) Protertive sheet. This rectangular sheet 
is approximately 78 inches long and 48 inches 
wide. It may be made of paper, opanol-coated 
fabric, or nylon. 

(5) Eyeshields. Made of celluloid-type mate- 
rial, these consist of four separate sections sewed 
together to form an eyeshield with side panels. 
The eyeshield-two amber or green and two 
colorless-are carried in a green fabric case. 

(6) H oYse COVCY. Made of an impermeable 
opanol-coated fabric, black inside and tan out- 
side, this cover is in two halves, one for the right 
side and one for the left. Each half is rectangu- 
lar, 62 inches long and 45 inches wide. On the 
front end is a sleeve-like projection of double 
thickness to fit over the leg. The cover is de- 
signed to protect the underbelly parts of the horse. 

(7) Horse legging. Sleeve-like in shape, of 
gray or green rubberized fabric, it is made in two 
sizes to fit front and hind legs. 

(8) Horse goggles. These comprise a pair of 
plastic eyepieces trimmed with leather, held to- 
gether by an adjustable cloth strap, with another 
cloth strap attached to the outside of each eye- 
piece. A red line on one eyepiece, and a blue 
line on the other, apparently are to mark the 
right and left eyepieces. 
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Figure 112.-Glozvs, Gervmrz hrw:,y protcctizle ciothiug. 

Figwe 113.~-Pmt.s, Gcrv~rj~ kCw;‘y protcctiw clotlziriy. 

 ̂ L_ 

Figure llJ.-Jacket, Gerwarr IICY~“L’~ profectizw clothing. 



I MARCH 1945 

LIGHT BULK CONTAMINATION VEHICLE 
(Sd. Kfz. lO/3) 

UNCLXXIED 
TM-E 30-45 I 

MEDIUM BULK CONTAMINATION VEHICLE 
(Sd. Kfz. ll/3) 

LIGHT DECONTAMINATION VEHICLE 
( Sd. Kfz. IO/Z ) 

VEHICLE FOR DECONTAMINATION OF CLOTHING 
( Kfz. 93 ) 

MEDIUM DECONTAMINATION VEHICLE 
( Sd. Kfz.l1/2) 

VEHICLE FOR DECONTAMINATION OF PERSONNEL 
( Kfz.92 ) 

SMOKE VEHICLE ( Sd. Kfz. II/l ) GAS- DETECTION VEHICLE ( Sd. Kfz. IO/l ) 

Figure 115.-Dccolltalllirtn~i~~ll :,rIIicit,.y. 
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(9) Gas ClotlGg 41 for dogs. This consists 
of a hood and suit, to which are sewccl rubhcr 
footcovcrs. Suit and hood are tnatk of thin, fieltl- 
gray, impregnatrtl fabric. The suit. tnntl~ in 
three sizes, is carried inside the faccpicce of the 
clog gas mask. 

(10) Dog Ixggiilg 41. Ths is made nf ruhl~er 
in only otic’ sk ant1 consists of foot ant1 leg par’s, 
fitted with fastctting straljs. 

c. DECOxl~A\Il N.\I‘ION. (1) Rpiplirrrlf. (a) 
dlohil~~ tl~,r-o//larrtillctfinll filrr~t. This plant for the 
d~cotitnminatioti of clothin g and cquil)tttent may 
take the form of motor trucks motitititig a water- 
tube boiler for the r:tl)itl ~c~ncratioil Of StcCttll, ;L 

a steam chatnl)~r. and n drying chatnher. 
(1)) Ychicl~~ for dcc-oIrfarrli7lafiorr of pcrsoliirc~l. 

A six-wheeled tnotor vehicle fitted n-it11 a large 
box hotly which contains hathing facilitiw for 
1 SO men per hour. Complctcl\- eqtii1)lwd, it 
wciglis &out 0 tons. 

(c) 7’rlric-1~7 /or drcn~~fn~~~ii~flfio~r of cloilziug. 
A six-whcclc,tl wliiclt iittetl with a l:trgV cl0sctl 
lmtly which is c’clttil)l)etl lvith a hoilc~t-. falls, ant1 
water tanks. Completely equipped, it \v+$is 
al)out 9.7 tons. 

(cl) Light tlcr-otzfallrillnfinrl wlziclr. This opt, 
semi-tracked, 1 -ton motor j-chicle, c~qttipp~cl nit11 
a tlistt-ilwting hol)pc’r on the war, cat-rirs al)Otlt 
1,675 pttnds of lmllc tl~cotitamitintit ant1 16 cl?- 
contamination canisters (22 1~ottnds) for ttw l)y 
hand. 

(e) Filter- for tircorrfnlrli2latinlz of wntcr. The 
apl)aratus consists of b-0 lztrts : tlic filter l)ropcr 
and a tank cotitainiti~ mater for clcatiitig the 
filter. Both arc of shwt it-on co\-cwtl with cwant~l. 
The filter pro1)er is :I tall. c~~lintlrical tank fillctl 
with activate(l chnrcoal. 

( f) I)~~~olltcii,iilrtrt;l,rf plow. This is a large, 
Elsli-liool<-sli:tl)~~tl. tlitcliitig l)low. titotmtul Ott a 
two-wlieclctl cnrriagc \vith lui~tttiiatic tires. (h(.t-- 

all length is 11 Fert 6 inches ; OVCI--all width is 6 
fwt 1 inch. The lkw produces a furrow 20 
inches witk. 

(g) L)c,cnltfalltilznfioll ptr~up. This is a metal 
stirrup p~ttiip, approxitiiatcl~ 23 inches it7 length, 
with almtt 9 inches of ruhl~er hose. 

(h) I)ccolzttrllfirlnlioil cauisfrl-s. These canis- 
ters consist of metal cylintlers, 6.7 inches high 
hy 3.3 inches in diatiwtu, and a qtt:idratigular 
metal or carcll)oartl container, 14.6 inches high hy 
8.2 inches title. Each has a pcrforatc~tl scrccti 
in the top for sprinlding the contents, normally 
I.osatititi, on a contaminated surface. 
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(2) Zlcco~zin~fiir~rriifs. (al Losmfir~. This 
high quality, 5tat)iliz~(l. \\-liilt. l~lcacli l)o\\-det- ii 
used for cl~cotitatttin:itioli ,li stmclartl bli5t~r 
@SCS. It is l~~kcd in :trrl (Ii-unis of 5.5 ant1 110 
po~ltids capacity. 

(h) I)rc-oiittririiifciii! 40. ‘I‘llis is :I Gne white 
or pale crrani ~OJVIIVI-. l~tcl,c~l iti stec.1 tlrtiims 
holtlitig 132 pottti~l-. i~:~lx t,,;ill\- tlt~<i~ti~cl fol 
nitrogen tiitisl;~r(l*. it i< ;ilw) ,I I~~\\c,rt’ttl tlecclti- 
tatiiitiant for ~11 Idi-tc,t- x:i-c’~. 

(c) I~~~c-c~ir/cI//ri/~ciii/ .\-. \ , !( I\\.( 1,0Yl ()I’ il~ll;cYl 
white sulitl. ;til~l)li~tl itt \\~li,irl~~ll IiClSC~~ oi 175 
l~oti~i~ls callncity. tltis is ;L st~l~~tittit~. for I)ecotl- 
tatiiinatit 10, \vliicli is tlillictill ;tntl ~~sluisive to 
pt-“‘lm. 

((1) II V~‘upoll tl~~c-oirfrrlrli/lrrl,‘i~Jl tr</c’ift. This iti- 

tli~itlual is.wr is ;I ~~ii:~ll I)c,ttlc, of licIttic agcW in a 
dark l~rowti, Miclite cotitaiitc~r. It is used i0t- 
the d~contaminatiot~ of snt;tll :trtns and individual 
equiptii~tit. 

(e) I I ‘C-U/WIL ilc,c-o,,/(~riii/rtriiii!/ nq~‘rll sL)t. This 
is a compiy issttc.. 11 CYI!I~~-~, oi t\\-0 1uCtlvs oi 

liquid in a cat-tll~oai-tl cotitatil~~t- 1-l itichc5 liigli 
by 1.7 inches iii tliattic~tc~r. ‘1.11,. lW-c;q’~‘~d l,ottlc 
contains the tl~~cc~tita~~iiiiatiti~ .iq:c.tit. :mtl the ldacli- 
capped hottlc. cotitailt-. ;, \tt1,.1;111~~~~ to coutltcl-act 

the corrosion ca~ls~~l 1)~. tlic. nxjr 111. 
( f) Iloi-sc~ tl~~c-i)i/li/r,/;i/cI/ioii w/I;.stc.i-. -1 qt1;1& 

ratigtilar cnrtll~oat-tl l)ox, \vitll ,j l)c.rf( ~t.atc~(l scrk’c’ti 
at nnc wtl, t\-l)c JO holtl,~ ;tl~u~t LO ot111c‘c5 of tlc- 
contaminant. - It is ititvtitlul rs II ;i I<YLlll (,I- 1lol-s~~ ; 
t!-pc 41 which lioltls only .ill(0tt 10 ot~ticc’s is 
tlcsigticd for ati ititlivitlual li111’5t’. ‘I’lic~ cainist~r 
is cat-rid in tlic hoi-5~1 gas-tiia~l, c,;trrier. 

(g:-> Ilo!/ tl~~c~oirfrr~iii~fritioil ( ~fifi.si~~i- -12. ‘I’his is 
a quadrati~ttl;tt- cat-tlluartl 1~ 11 111 ,Itlitig ahout 10 
otmccs of clccotit:itiiin~~ti~. 

(1. I’I:o~rI~:~~~rr\-I~: .\I ,I-s’rs. ( I ) I.iJ.co~li~lr. ‘I’Cll 

tnlkts of I~osatititi :~t-c’ iy5tiul itI lli;l~~ic 11oxes f(ot- 

‘a; 1;“7gtf& -, 
$3 !$ :a 1 $” $ a a i.s b I 

+ 
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decontamination of the skin. Adhesive strips 
of different colors indicate the year of manufac- 
ture. The issue is four boxes to a soldier, but 
reports state that it is being replaced by Protective 
Ointment 41. 

(2) Protective Ointment 41. This is issued in 
bottles, with six swabs in an orange bakelite con- 
tainer, for decontamination of the skin. 

(3) Alkalitw cyc salve. This is a creamy 
white salve in either a metal foil tube or a white 
jar. It is used for the treatment of eyes con- 
taminated with blister gases. 

(4) Inhalant awpoules alld swabs. Five in- 
halant ampoules and six swabs are packed in a 

.: I_ 
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FigzwC llY.-Gcrvltllb iirhulah t u~~fpoules arfd shuhs. 

green inctal 1)0x. The ampoulcs are for inhala- 
tion upon cxposurc to toxic smokes, and the 
swabs are for wiping off liquid blister gases. 

c. GAS DETECTORS. (1) Detector powdcv. 
This is ochre or pink powder which changes color 
in contact with certain war gases in liquid form. 
The pink powder is reported to be obsolescent. 
Either a detector canister or a detector pump is 
used to spread the powder. 

(2) Caujou Monoxide Detector Papcv 42. TWO 

bottles of testing liquid, 400 detector papers, and 
one holder for the detector paper comprise this 
set. JCThen moistened with the testing liquid, the 
paper changes color in the presence of carbon 
monoxide. 

(3) Arsifze detector paper. This equipment 
is packed in a cardboard box, containing 100 bot- 
tles of detector paper and 30 holders for the de- 
tector paper. Each booklet which holds 10 sheets 
is inclosed in airtight packing. Arsine in the air 
changes the color of the paper. 

(4) Detector Canister 42. This metal cylinder, 
with a perforated screen in one end, holds about 
4 pounds of detector powder. 

(5) Gas detector. This is for detection of 
gas vapors. It comprises an air-sampling pump 
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in a metal holder and five tyljc.5 of testing tul)c’i; 
in a metal carrier. 

(6) Carhnn wono.~-ide dcfccfor srf. (a) drlrl) 
type. This consists of a field gray, wooden box, 
containing an air pump, 32 tlctyctor tubes, a tube 
holder, and accessories. 

(b) Corrrr1:crc-ic7l fypC.. L~entially, this con- 
sists of an air puni and clctcctor tubes in a metal 
cylintlrical carrier. 7‘luqli a <‘I llim~rcinl detector, 
it is used in armv iortificatioll>. \\7i~n air con- 
taining carbon motioxitl~ is dr;t\\-n through a tube 
from either set, the contents 0i the tulx changes 
color. 

(7) Gas detector C~Z~~~HICH~ set. This consists 
of a metal carrier containing an air pttinp, a fiw 
tlctector tubes of each t!.l>c’, ar5ine cl<,tcctor paI)er. 
a smnll detector i‘nnis;ter, ant1 a~~~~sioi-1~s. 

(S) Spray dcti-c/or cards. ‘l‘l~c sti1.i pal)c’r 
cards, packed 20 to a carton, are coated on both 
sides with a paint containing a (11-e which changes 
color in contact \vith liquid blister gastss. 

(9) Detector POSLY/L’Y pzll,lp. This is a ribbed, 
sheet-metal box container having an internally 

Fi{/lWf IZo-Grlwo/r qtrc rlrtcl‘for set. 

Figure 1,21.--Gowm~~ detector /WSY~U pt~wp. 
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I;igure 122.-German gas detector alzd sawplillg kit. 

built pump, with a handle on one end and an ad- 
justable spray nozzle on the other. 

(10) Gas dctrctor a,ld snrupliw~ kit. This 
aluminum chest contains six sample bottles, four 
small detector canisters, \I-ar gas \varning cards, 
spray detector paper, and accessories. 

(11) Detector paint. This paint contains a 
(Iye which changes color in contact with certain 
licluid war gases. It is used to malie smears on 
surfaces for detection of war gas spray. 

(12) Gas drtcrtor fov fortifications. A metal 
case contains an electric motor, air pumps, six 
pairs of metal and glass detector tubes, seatings 
for the tubes, and necessary connections for draw- 
ing air through all of the tubes at the same time. 

( 13) ITi& Inhnrc~tor~. This laboratory in- 
cludes equipment for testing for war gases, in 
addition to necessary equipment for accomplish- 
ing its main function of food and drug analysis. 

(14) Gas dctrctiorl vclriclc. This is an open, 
semi-tracked, l-ton vehicle uwtl for carrying gas 
detection personnel and their equipment. 

f. MISCELLANEOUS. (1) E‘rrr p1zrg.s. These 
arc square tnl)lets 0i callow wax, paclied six in a 
mctnl box. ior protc*clion of men with damaged 
ear dr-urns. 

(2) rlrfti-tliu1 disc- This occurs in sets of 
two. The disc. 2.3 inches in diameter, has one 
side coated with g<.latiil. It is fitted over the in- 
side of the c!qiwc~. \vith thy gelatin-coated side 
next to the \vearcr’s V\.CS. The gelatin rapidly ab- 
sorbs moisture and prevents fogging of the eye- 
pieces. 

(3) if rzti-dim shct. This is an oval cclluloid- 
type disc to fit over the window of a hcadwound 
gas mask to prevent fc)g<qing. The disc is believed 
to have one side co;~tc.(l rvith gelatin. Teil discs 
are pa&cd in a tin 1~)s. 

(4) Gas /utrsl: t~‘.st~‘r. This inch&s a rec- 
tangular chest colitaiiliiig an electric motor, a 
prrssurc gage, a hcatl-form for the gas mask face- 
piece, and accessories. 

(5) Carristc‘v tcstiry op/vr,-ntlts. This is a port- 
able tester in a woodw case. The case contains 
a pump. a canister resistance gage, and acces- 
sories. 

Figure 123.-Gerrrrarl gas wask tzstilq cquiprrlcnt. 



(6) Gas alarm dwicc. This is a whistling 
cartridge which is fired from a signal pistol. It 

rises ahut 50 feet, giving off either a whitish or 
green light and eniittin g a high-pitched whistle 
audihlc for ahout 400 yards. 

(7) Aufi-yn.s pathay ~~r~~tcriaZ. This strong 
paper, imprc~gnatctl with a tar-like substance, is 
prc‘paretl in rolls, approximately 4 feet witlc and 
55 yards long. Tt is stated to bc of sufficient 
strength to allow 200 men to cross a contaminated 
arca iii safety. 

(8) Gas Kwrrlirl~/ fltrg set. This is a pistol- 
shaped cast’ containing 20 I,-shaped iron rods. 20 
warning flags (~~cllow with black skull and crossctl 
lm1es inq”.i11tc&. and a roll of yello\v lllarliill~~ 
t;lpC. 

(9) Collf~c.tizlc~ pr~t~~c‘tor. Tl~is is installed in 
air raid shcltcrs nlld otllc’r 6s~ 11 ill5t;ill;itions. It 

consists of a pump, eithc,r cl~~.Iric;Llly or hand 
driven, a nidianical canider, ;i ch~ti:ical cmistu, 

and necessary connc~ctions for tlrn\ving outsi(le 
air through the canisters. 

(10) Gas /~~ofccti~‘~’ c(7.s~ fur j~i(/c’c)~l.s. This is 
a case of four cumlurtmcll:s, ~,:!cli u iIh a11 inlet 
tulx and filter. 

3. War Gases 

a. ( ;IcSI:ti.\l.. (;~‘r11i:iIi 11 ;ir q:;i*~‘-. gc9crall!. 
speaking, have rctaiiiul thi,ir \\ c 1rlt1 \\.:ir 1 clnssi- 
fication. Ho\\e\c~r. “cro~,ws” ;,I.( ll,~lic~vvcl to have 
hccn supers~dcd I)\- tlic~ tc~-111s “ri~~q:” or “lmltls” 

for purlwws of Iioilii.nCl;tt~lr(.. TllC~ ;l~qx!al-allCe 
of the I;E d2 canisttr ~tiggc’btb tllat tllca (;crnl:lrls 
are aware of the I~ot~llti;llitir- of hytlroc\-anic 
acid (XC), cyanogt~n chloritl~~ I (‘I< ) and al-sine 
(SAA). Tests show that this c:lllistcr affortls fair 
protection against these g;iws. I‘lw C krm;ms are 
known to favor the coml)it~atic~ll of gasps. Thus, 
a vesicant toxic smoke is ;I conil)illaticIil of “l)lu~“- 
and “yellow’‘-l)antl gasps. autl tl1c nature of the 

chemical filling ~voultl Iw illtli~:~tt~~l I)\. t\\Y) IXrIltls 
of the correspontling cc~lors. “( ;rcu1” ant1 “yrl- 
low” bands would indicate a cllckill~ gas with 
vcsicant proputies. .\ tlolllll~~ “V~ll~IW” hand 
woultl indicate a v~sicalit gas 11i ~lll~anced per- 
sistence. 
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11. XImocxx ~\ILwTARDS. 111 atltlitinn to the 
more or 1~s standard agents. thcrc is tlocumcII- 
tary cvitllmce to show that the Humans lx~ssc’~; ;L 
nearly otlorlcss gas tlcxignatcd as “Grew liantl I.” 
Tt is only one of several gases with likr charncter- 
istics that may bc refcrrd to as “nitrogen nius- 
tads.” 

Gcwrally slwakin,g, the nitrogen mustards arc’ 
either licpitls or low-melting solitls, l’ale vcllo\\, 
to colorless, ant1 are practically otlorl~~~s. ?hi1- 
volatilit\- varies, some Ix~iiig 1~5s volatile than 
mustard gas and some iiicire vcrlxtilc. They aw 
fairly rrxtlily h!drolyzetl 1)~ \I-ater, but the prowl- 
ucts of sucli h\-tlrolysis are toxic. 

Nitrogen m;~startl gas has a low freezing point. 
ant1 might, thcwfore, 1~ usd for high-altitutlc 
l)oml)ing or spray (if thickend). It may he thrw 
or four times as vo:atilc as mustard gas and 
therefore less persistwt. Since higher coiicc’~~- 
trations are possible, it is more dangerous as a gas, 
though not so powerful in its vesicant elicct. Tt 
uwuld require special stabilization if usd in hot 
climates. 

The principal danger from the nitrngen mus- 
tads livs in the fact that their vapors are not 
easily tlctectd by snidl. Munitions >vhich con- 
tain thysc gases and have a high 1)ursting charqa 
(20 to 30 IW- cult IIT-) are iIltlistinguishnl)le iron, 
HE on detonation. Untlu such conditions. rc- 
liancc must I)e plawtl on thy usual U. S. ddectol 
methods : that is, tlctcctor paint or paper and the 
vapor tktector kit, ;11-9. 

Nitrogw mustartl is likely to lx usctl to achier 
surprise hy being includctl in a normal TTl*: bon- 
I~wdmcnt in ortler to capture key positions. Tt is 
also possible that this gas noultl he usul as 3 
spray from airplanes. or in aerial l)on~lxi. 

conlnloii lul,,,C ~crlllall ,ta,,tr 

lilistcr gc~st~.r CVc.zira,l ts-” 1~~~lio~~~ Cros.0 

Rfustxd (H) . . . . . . . . . . I.o.rt; s~rrf; Grlhkicw 
IX\~iSik (I>) .(;~~/hkrclr~ /I ( ?) 
~tll~ltliclllorarsin~ (Kl)) . .I)ii-k; (G~llIkrt~~ III 
Kitrugw Xfustard (HN) , .S‘tick.sto~/ost 

( Alixturcs of mustard gas and Txwisitc ma\ 
lw usd in cold wc:dlwr to wtlwx the freezing 
point. A SO-per cent niisturc of mustartl and 
Ixwisite is called Winterlost. The mustartl g-as 
is likely to be an improvement over that of \\~orltl 
i\;ar I ; it is probably more persistent, possil)l~ 

more vcsicant, and more dificult to tlecontanii- 
iiatc.) 

Clii/l~~iiii/ !,c,.rc.r /1,1111q Irriinllt.r~~“~rr~~ll Cross” 

l’lxxgene (cc;) .D-St0.f; Griilfkrcl,,- 

1 )il'h',.~!c1l,~ ( IJI') ,K-\‘fv/i‘; /'<~r.if!,jt; 
I:riliif'~r-i~,~. /. // 

(‘hlurpicr-111 ( I'S) K/ilp 
Clllorinc (Cl) . . . .L‘/lici~ 

(There liaw hccn ir(‘cpld wfcrcnccs to mis- 
turcb of thv>c, choliin~ gaws. ) 

r‘orilifiir<; gasr.7 ~.s/,~r/ittftrfor.cl-“nillc Crod 

I )il~ll~tl~lchl~~r~~~-~i~~~~ ( I 1 \) Clark I; BIt2llkr(.1/.z 
I l,,‘l,~,,Il~~~:,li;Lr.itl~. ( I J( ) (‘l,rrk II; I‘varl (‘lark 
.\tlunsltc I I )51 1 . . . 1). 221. ltltr,;isit 

Tmr i,,,.‘,‘.i c I.r~~~~:ii/~rii~r~.r~-“Il~l~itr CYOSS” 

(‘l~Ior:~c~t~rl,l~~~~~(~~~~~ I t “C 1 . . . . . T-.Sfof 
Ib.mlbcllL~ li~~alllllc I IJLL) , . , . , . , . , , , , T-S&j 

(Xeitli~r of tl~~51~ Y;LSC’,~ IV:~S u.wd 1)); the Ger- 
nians in the. last LV;II-. ‘l‘ht~!. rylictl ulx~~i a nuniher 
of bromine conilx~~~~ici~, \I-liich are less powerful 
than the t\vo wl)~tanw~ lihtctl. It is thought that 
Germany attaches littic, inll)ortal~ce to tear gases 
alonc~. lxit the possil~l~~ uw of other gasc’s camou- 
flagctl hy tear gases 111ust not IK ov~rlookcd. j 

4. Ground Weapons 

a. J~I’m.R.\I.. ‘I%(, ( Lwnniis havcx ;I lnr,p nuni- 
l)vr of ~v~apoiis ca1~al~l~~ (,I liring cliuiiical \\-arfarc 
mutiitions-~Lilis, tiio1-tar5, lionitzus. ant1 pro- 
jcctors-with varying calilxrs aii~l ever-increas- 
ing tvIx5. 

I). GYSS. NII Its- than 12 guns of 7.5mm 
calihcr, iliclutlilig a <cult-1x1 ~1~~11~~1 motl~~l. fire 
snlokv sht~ll>. ‘I‘lic- lilllit:ilii)li~ 11i g;i5 shells for 
artillr,r\- ;ir~’ ~~lcarl\. wc,i~lli/~~l I)\- the (;~rmnns. 
;~lthougli tlii,< iar 11~ / ( ;I.I-I~I:L~ q-as 4~~11s ha\-e 
l)cwi c;ipturc.(l, ~L’I)III-~. ili(licate that for sonic 
tiliie the\- have IIC,VI~ I ,lliltlin~ up cstc,lisi\-e stocks 
of gas-IillC~tl ~li~lli, I (I.<-Illill ant1 1 SO-iiim l)cillg 

the favc~rtd calil)crs. L;ti~okc shells for sevcrnl 
tylci of 105-null gu115. i\vo 0i which are self- 
prqdletl, CII-C li110\\.11. 5rliok~ sli~lls weighing 

I;i,qwc 13 -ii-riliic \ir,.~/c,. PI ,li,,,./i/,, f,~y fcl,fk glljf. 

VIII-I 13 



I t#RCH 1945 m UNCLASSIFIED TM-E 30-451 

Figure 127.-15 cnt Nrhclwerfer 41 being loaded. 

SMOKE PROJECTILES FIRED P,Y C,ERlI.\?; \\7~.\pos~ 

Smoke Shell If ‘rc~pon Iq’iritfg fltr Mlflfitiort (‘,,/c,Y .\/drkiir!i’ ,cirtl Kr~lidrX~.~ 

- -8 Cl>L H’gr. 34 h’b. 
8 cm Wgr. 38 Blm. 

, 8 cm Mortar (S. Gr. W. 34). ~ liul I~xly. Sh. in \\ 1111~. 

!- 

j 1jue ~anrl. 
P.lcct, hluc smoke ilrr t:lr-g:ci intlication. 

~-~ __ 
10 cm Wgr. 35 Nb. I 10 cm Smoke Mortar (h’6. TIT. 3.5). lirick reel 0~ oli\c 21 ,‘l’il; SI, in xvllite. 

*IO cm If’gr. 40 Nb. A-b. 14’. 40. lirick rul or 0lif.e ,cr c <‘II ; 
*lO cm Wgr. 40 Wkb. Nh. Nb. TV. 40. Nh in white u it11 10110 hurilcr tulle. 

----- 
20 CM Wgr. 40 Nb. 1 20 cm Spigot Mortar (le. Ld,q. I I’. 40). Csctl 1)). the l.hginc I 1 s. 

I l3ectrically fired. R:trlgc, 700 Inc’Ic‘rC 

38 cm Wgr. 40 Nb. 1 38 cm Spigot Mortar (S. Ld.q. 12’. 40). I’wd l,y the E:li,~itN~l I.. .-- __ 
* It should he noted that the HE shell for the IO cm mortar 40 has stencilled on the tail “10 LVI &‘I, 11’. /‘I’ . IIUC to th? f:ict 

that the mortar is the ‘LNebelwerfer 40”, i.e., “smoke” projector. 

Figure 128. 
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approximately 86 pounds are provided for 150- 
mm self-propelled guns, known as the “Grizzly 
Bear” and the “Bumble Bee”. There are also 
smoke and incendiary shells for the 150-mm 
heavy infantry gun. 

c. MORTARS. The basic weapon of German 
chen1ical warfare troops is the 105mm mortar, 
two models of which are known. In addition to 
the 81-mm mortar, the Germans have a 12-cm 
mortar that is identical with the Finnish 12-cm 

mortar made by Tampella. They also have 
copied the Russian 12-cm mortar. Revolutionary 
in design are the 20-cm and 3%cm spigot mortars. 
While these mortars are primarily intended for 
the destruction of obstacles, minefields, and gun 
emplacements, smoke shells arc provided and 
there is apparently no reason why gas or incen- 
diary fillings could not be substituted for HE. 

d. HOWITZERS. Smoke shells are provided for 
tlvo types of light field howitzers of 105-mm 
caliber and three types of 150-111111 heavy field 
howitzers. Projectiles weighing 80 pounds filled 
\vith blister and choking gases, for the heavy 
field howitzers are reported. 

e. PROJECTORS. Two general types of rocket 
projectors have n1ade their appearance during the 
current war : the Xrbclwerf ry (literally, smoke 
projector) and the Schzrcres TW~fg~riit (heavy 
throwing apparatus). For details of these wea- 
pons see Section YII of Chapter VII. 

f. SMOKE GENERATORS. (1) C;cllcl-al. Smoke 
generators are often referred to as “thermo-gen- 

erators” due to the iact that they produce smoke 
11y the “hot” process, namely, by the combustion 
of the smoke niaterials. They may be stationary, 
thrown by hand or rifle, or hy dischargers mount- 
cd on tanks. Also. they may be fastened on floats 
or buoys for amphibious operations. 

(2) S11rokr Calltllr 39 ( L%r21.K.39). This 
smoke generator consists of a metal can, 5v~ 
inches high I,?- 3$ inches in diameter, provided 
with 1101~s in the t(q) for smoke emission. It 
weighs approximately 43/3 pounds and is painted 
green, with t\vo \vllite bands around the body. 
The Berger-type anloke mixture, consisting of 
two parts of zinc (lust to three parts of hexa- 
chlorcthanc, is firctl In- a pull type igniter and 
burns fro111 1 to 7 nlirlut~s. 

(3) S~~fir C~r/ir~tlr~, (A’cl~cll~ohr). Designed 
primarily for WC against tanks, this munition 
consists of a cylinder 10 inches long with a diam- 
eter of 1 inch. It contains 7% ounces of a smoke 
mixture composed of zinc. magnesium, and hexa- 
chlorcthane. Its total weight is 11 ounces. Ig- 
nited by a pull type igniter. it burns 3 to 4 min- 
utes, emitting a dark gray smoke. 

(1) Lon~pl3ztriiin!l .Sl~iolzc Generator (Lange- 
kcrxr 112, ,VO.h*L 42 ). This long burning smoke 
generator is a green. cylindrical metal container 
\vith an over-all height of 19 inches and a diam- 
rter of 6:;; inches. It contains approximately 36 
p0t”‘ds of :L smoke iiiixturc’ consisting of zinc, 
zinc (or ammoniulll ) chloride, and hexachlore- 

Figure 129.-28/32 ‘cm Schwcres Wurjgwiit 41 cv~pltrccd for laur~chi~~~g ilwc~slrlicwy roclzcts. 
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f~~1~/1/1.C I3O--.Siii,J~X cc/,rtl/c.~: 2Yh.K.391:. .\-/~./i..L:‘J/:. ,il,d ? ” /\ ,.<‘j 

thnnc. Its tot;11 \veiglit vx-its from 35 to 39 
p01111ds. ‘J‘hc~ ignition is electrical m- 1)~ mm115 
of a 1x111 \vil-c. ‘L‘l1e g:-c~nerator 1,11r11s 15 to 30 
inili~ltc5. cnlittillg ;L \vllilisli h _ TYly s11101<c sllfficicmt 

to lm~\~itlc~ a x‘1-(‘~71 200 yartls witlcs. 400 to 500 
yxl-(ls Iollg a11(1 40 ~~~7x1s tlc~,l) ulitler i;c\w~-:~l~le 
colitlition. 

(-5) I;/,c,/ic./l .Pi//il/<c j1otri.v. (krill;un I~:-l~nls 
arc re]~ol~tc.~l to IlAIY uiet1 1;1-(‘11Cll l32-l,oulltl 
smolie ilo;lts ccmsiitiilfi of a container, fillet1 \vith 
Ikqer Alist~ii-c, a flotation device, a lid. ant1 a11 
igniter. The emission priotl is 4 lo 5 millutes. 

l;i!jirrr, 131. .\‘~iii~i;c ryiiutliFr.r, K~2uch~Olir~~ .\./J. 30. / iijrrvc 1.~2. (;~~f~,ii,rlr $8, .s!, ,‘;Ip”,lr. , ,i,-rcri: ,!/I/! \‘/id,Y. 
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g. SMOI~ GEFXRATOR PROJECTORS P-OR 2Z~+ 

hIORI:D \~EIIICI~l-s. The P~.A-pfx~.IlI nntl I-‘,-. 
.Kpjz~~.Yl are provided with sniol~e generator 1m1- 
jcctors (dischargers), which arc iiiountctl 011 ~ac11 
sitle of the turret. l‘llcy consist of Ihi-cc c!~liiltll-i- 
cnl tul)cs, 6 iilchcs ill length I)y 3.7 inclics in tli;liu- 
eter, nlcmnted on a lxacket 011~: alm\.e the other at a 
fixed elcT2tion of 45 degrees, lut slig-lltl\- splayetl 
to gin, a late?-al spw;1d to the g~nel-atc,l-s. 

;Yh.l\~..~!, snlolic generators are firetl frco~ii iniitlc 
the tuu-et. I’anther and Tiger Alotlcl 1: tanks 

arc fitted with smoke generator tliscliaycrs 
nlountul flush iii the right rear top of the lurr~t, 
at an allgle of 60 degrees to the turret roof. 
Tllt~\- are mounted in a circular ring in such a 
manner that they may be traverser1 thrmgh 31,O 
tlegrccs. The barrel, 7% incllcs long hy 3.j 6 
inches in diameter, is fitted with a br~~clil~locl~. 
Tile firing mechaiiisnl is olwi-atetl 1)~ a trigger 
from within the tank, projecting the A\Vl~./<.2Y 
smoke generators. 

11. S ruoI<E Slww13ts. Siiiolie sprayers (LVC,7~rl- 
zc,i-sfiiuhcr,) tlisseiilinate a liquid hmol\e-l)i-otluc- 
illg material by the apl)lication of conil~rcswd 
all-. Tlw s;mol~ liquitl. gum-ally chlorsulfo~~ic 
acid, is atomizetl or dispersed as niimte pai-tick5 
\vhich vnlwrizc mid cpiclilJ- colitl~~iis~ ag,Gn as 

~ei-y finv tlrol)lcts 1)) ah~orption of n-ater vapor 
f1-0111 Ihe atlllospllcl-e. The pi-occis is “coltl” 21s 
distinct from the “hot” prowss of the smoke 
generator. The Germans haw a variety of smoke 
sprayers for diwrse uses : stationary, portal)le, 
mouiitcd on vehicles or tanks. carried on board 
ship or aircraft, and floating on buoys. 

i. Gr:mmm. n:cbcllza?z~~l-crllntc .?9 anti 47 21-t’ 
smoke hand grenades containing a hcxachlore- 
thaw mixture. They are of similar design. 
Lkth are painted grven and are distinguished 1,) 
the inscription 12’1). IIy. 39 (nr 41) in mhitc, 
\vlth a white broken line lxmexth the lettering. 
The Germans have two types of glass hantl gre- 
IIx~~s, ktlo\~11 as Blclrdl~o~~~i- 1IJ and Rlc,rrdkor- 
per 2H, chargctl with a mixture of titanium tetra- 
cliloritle (T;1\I) and silicon tetracliloritle. Thy 
also have inwntliar)- frangible hantl p-wades of 
the nlolotov-cocl;tail type, consisting of a pint 
glass hottl~ fillctl \zith a Illixture of l~~nzcne alit1 
creosote oil. Tllis t)ye is int~ntletl prinlarily ic,l 
L1.W against tanks. 

j. GAS A41ms. The C - Iei man gas mines aw 
referred to as spray canisters (Spl-lrhhiir-lr.sc.). 
They are used by the ground forces for COII- 

taminating ground, roadblocks, buildings, or in- 

,_. ._. 
i- 

‘, ~ 

I’i!!i/J ,’ I.:.~.--i.~ii/ ‘.i’/%‘ .Ciiiili~i. g~ciitrtlc~. 

.\ 
i 3: ‘B 

,+“’ 
>~. I 

nisi’ 

: ,‘= 

i.i 

l’i,cjill.c, 13-/L -1 i~trJiiiiil/i~ .siif, J/, d’ ,ji.c.ii~rtic, I:lc3ilkiivj‘vr 111’. 

accc~5il,le ])I;Icc,.. 7‘11~: ;I’-(’ alw lISlY1 ior l1;trw- 

ailig Iantli~~g 1 ml-1ic.c. 011 ;1rl:11 lw~i~~ll~~~ ant1 ior tic,- 

la\,iiig al-lii01-~(1 \.(,liiclc’\ :111(1 TV-I IO]IY. Tlir iiiines 
can lx I;litl ;kt tllc -i(lt,- ()t I-, 1;1(11. rmtlv~- hritlges, 
in I\ ootls. or ill oth~~r 1.1 rli\.(7ii(7it locatiotis arid 
ma\- 1)~ actnatul 111. ti111~ i~i;~cli;rtiisni or lxessure 
ililc~s. ( )ilc Iliill(’ ,;,ii (3 lill;iniiii;ltc ai1 area of 20 
to 25 scp~are IIIC.~CY~. 

1;. I’,r~I.l< ~‘O\.~I .\\I IS.\‘1 1111. .\llJ. li([LIitl-Sl)lmil~- 

ing appa~1t~1.5 ( .\‘p~-cf/i!j~ :-,/I / 111;~~. I)(, usetl for 1~11llc 
coiit;iiiiiil:ilio11. ‘l‘~ii~l;s. ;~~-~iir~l.i’cl c~I-<, ant1 trucks 
mar- 1~ t.cjrlilq~(.(l \\.illi 21 ~I;IIYI~IIY i01- 51)raviiig gas 
alltl ,~illol<c. C‘ll(.llli(.:ll Il~llc’li- ;lrc illcl~ltletl in the 
ccluilmiciit i01. the \] )(‘1’1 I I :g;,\ 0~tlqx~iiic’s. Tll? 
s;l)cci;ll sIw:ix-illy ;~pl I:LI’:I; II\ rji llw tlccontamin:i- 
ticm l);lttali,,ii~ i+ ;I 1~~1~ iiti:il (,,,Iltalllillating al>- 
]‘:ll-;‘Ill’: :I; \\-<,11, ~iii~.c’ i1 III,I\ xxlil\. ix uwtl ior 
c~ti’~~ll5i\(~ 1)tiiqn1~‘~. 51)1,1\ ii~i li(ltiitl “!gascs;” in- 
Stt3(1 of cl~~cc~~~t~~i~iiil;~ti~~~ liciuill\. 

1. A~oI:II.I,: I“I.\III,: ‘I‘III;I)\\ I.Iz’;. .\ flame throlv- 
c’r is a ])i-(.2L11-(,-o])(.t.~l~~11 ~I~I~J;LI-~~~I~ \\~hich projects 
a j,t (Ii liquitl ignitul ;I, it l(.a~~.~ the gun. Its 
essential imtures arc’ : ;I irlvl ccmtaiiier, a device 
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Figure 135.-Fmllgible smobc grenades, IJlcndbiirpcv ?I{. 

for forcing the fuel out of the container, a pro- 
jecting tube with a nozzle at its end, and an ig- 
niting system to set the jet of fuel aflame. The 
principle types developed by the Germans are as 
follows : 

(1) Flame thrower, portable, Model 3.5. This 
is the type with which Germany started the 
present war. It is a modified version of the 1918 
model. Both fuel and compressed nitrogen con- 
tainers are housed in one cylinder. The nitrogen 
is used for propulsion of the fuel, which is ignited 
at the nozzle by a jet of hydrogen flame. Both 
ejection and ignition of the fuel are controlled by 
the same trigger placed on the top of the gun. It 
can fire ten one-second bursts as far as 30 yards. 
Weighing 79 pounds it is too heavy for a single 
man in action. 

(2) Flam thro-wev, portable, ATode 40. This 
is a “lifebuoy-type” flame thrower, weighing 

VIII-I 18 

onlp 47 pounds. Hmvever. thtt decrease in weight 
has been accomplished by a one-third reduction 
in fuel, as compared with t11e Model 35. The 
range is unaltered. 

(3) Flame tllrozcw, poYtal~I~-, ~Jodcl Il. This 
consists of two cylinders, one for fuel and the 
other for compressed nitrc ~gc>n. The complete 
apparatus weighs 35 to 40 ~~ound1;. Ignition is 
by hydrogen, Lvhich flows over an electrically 
heated wire at the nozzle, \vhczre it is lighted and 
in turn sets the oil afire. F~I-ing is by the “hot” 
method : the oil is ignited c~~cll tinle the trigger 
is pulled: thus, the target can llot be first sprayed 
with oil and then set afire. Five blasts can be 
fired, producing a flame of 700 to 800 degrees 
centigrade. 

(4) Flalrze thvnxw, ~OI-tnl~lc. 3Jodel 42. In 
appearance it is ,sinlilnr to Alo(lcl 41, but is slight- 
ly shorter and differing in one essential point: 
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the ignition system. The hot-spot hydrogen jet 
ignition system of the older model has beei re- 
placed by the cartridge system. This consists of 
a cartridge magazine in which there are ten rim- 
less, blank, 9-mm pistol cartridges, loaded, fired, 
and ejected in automatic succession at each pull 
of the trigger. Since the fuel ejection and the 
firing mechanisms are operated by the same trig- 
ger the result is the “hot-firing”, wherein prior 
drenching of the target with oil is impossible. 
The jet of the fuel is set afire at the instant it 
leaves the nozzle. The apparatus weighs about 
30 pounds empty and up to 40 pounds full. It 
holds approximately 7% gallons of fuel, a black 
oil smelling like creosote. The fuel ejection is 
by compressed nitrogen gas under a pressure of 
441 po~mds per square inch. There is no reduc- 
ing valve on the nitrogen line. The oil is suf- 
ficient for 5 to 6 blasts, each lasting 3 seconds, 
reaching a range of 25 to 35 yards. 

(5) Pal-a-Flame Throeaw (Einstoss Flmlmrt~- 
werfer) . This is another variety of the portable 
flame thrower. It is the standard one used by 
the paratroops and also is used to a great extent 
by the SS. It weighs 23% pounds. The fuel is 
the usual black liquid used in other German 
flame throwers. It is fired from the shoulder, 
throws a flame 38 yards long, lasting 2 to 3 sec- 
onds. It is said to possess a constant, steady 
pressure producing an even flame. Also, it is 
claimed that it can be aimed accurately. 

(6) Trailer flame throzew~. This is a flame 
thrower that bears a resemblance to a “field gun”, 
since it is mom~ted on a chassis and is towed by 
a motor vehicle. Fitted on the frame is a box- 
shaped sheet metal body which contains the fuel 
tank, the pump, and the engine. The fuel tank 
is 4 feet 11% inches by 1 foot 9% inches, and 
holds 40 gallons of creosote oil. The pump is a 
gasoline engine-driven, centrifugal pump. The 
flame gun is mounted on a spigot on top of the 
fuel tank to facilitate traversing; the gun itself is 
carried on trunnions to permit elevating and de- 
pressing. It can be traversed 45 tlcgrces each 
way and elevated between +30 degrees and -10 
degrees. The Cue1 is ignited by an electric spark 
and the flame will last 24 seconds at a range of 
45 to 50 yards, using 1.46 gallons of fuel per sec- 
ond. It has an over-all length of 7 feet 11 inches 
and weighs 900 pounds. When operating it 
makes a noise which can be heard easily at a 
distance of 300 yards. 

(i) Flali!c tllrouw fin a,~niorctl car (half- 
hfk) (Sd k’f,- 2.51.) ‘l‘wo flame throwers are 
mounted on the rear oi an ordinary 3-ton half- 
track armored vehicle, but are controlled from the 
front seat nest to the tlri\-cr. The flame throwers 
ma\- be traversed 160 tlcgrccs. Length of hose 
is 11 yards. The tank holds 185 gallons of the 
usriZY 7Zrman flame thro\ver-fuel. A centrifugal 
primp propels fuel \vitli a consumption rate of 2 
gallons per sccontl. TIRE fuel is sufficient for 80 
bursts of 1 to 2 secontl.~ each at a range of 40 
to 50 \-artls. ‘1%~ \~c’al)~~n is fired by an electro- 
gasoline system. 

(8) Flalur tlrrnciw 011 Parlzcrjiiger 38 Chassis. 
(Ir. PC. Jijg. .;A Chassis ) The flame thrower is 
mounted offside on the iront of the self-propelled 
Panscrjiigu 38. The iuc~l cal)ncity is 154 gallons. 
with a consumption ratr of 1 .X gallons per second. 
Fuel release is controlk~tl 1)~ hand through a 14- 
mm nozzle. The range i:, 55 to 66 yards. 

m. STATIOXARY FLA 11 I; TIIIWWERS. ( 1) GEW 
cral. These are callctl . 11 wi.llr Fla~i~rncnzcvrfer 
by the C&malls, a nomc.nclaturc that implies the 
defensive nature of the \v~al)oiis. They are also 
known as static flame t1lrcnver.s. emplacecl flame 
throwers, iougasse flank throwers. and flame 
thrower mines. The latter nallle is probably due 
to the fact that they arc I)uried directly behind 
minefields or are tlisper~ed among the mines to 
“thicken up” the clef~nse and fired by remote 
control. Usually they are emplaced behind wire 
entanglements facing in tllr direction of probable 
attack to cover road blc~.ks. landing beaches, har- 
bor walls. and to act ah mo\-able obstacles at a 
gap in tkiense lvalls;. ‘l‘licy are 1)uried at inter- 
vals of 12 to 30 yards, \\ cl1 cauiouflaged, leaving 
only the horizontal nni/~l~ llrojecting above the 
ground. Groups of t~~~plac~tl flame throwers are 
controlled from a centl-al 1)oint. usually a small 
pillbox, and arc operatc.tl rithcr by remote electric 
control or by trip-wire ii1c.ch:inism. 

(2) Ewplarcd ~?LIIII(. tl~ro~t~~.~. (Ahvhrflam- 
~IIC/ITL’CI’JCI. IL 1. (a ) ~J’~~~z~~~-~~/. This apparatus 
consists of iut~l c0iitaillc.r. ll:i111~~ tube, and propel- 
lent cotitain~r. Nt~t5~ar~~ accessories are slow 
burning po\v~l~r l)rol)ellailt, cl&ric squibs, wire, 
storage batter-y. ant1 iucl. It has an over-all 
height of 2 feet 6 in&e>, 

(1)) Furl rontairw. The fuel container is a 
cylindrical tank 21 in~hc~s high and 11 va inches 
in diameter. It has irony carrying handles, and a 
capacity of 8 gallons. ‘l‘he fuel is a black viscid 
liquid smelling like coal tar. It is a mixture of 
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pitch and light. nictlium, ant1 heavy oils. It is 
a little thicl;et- than the usual flnm~-thrower oil. 
l’hc fuel tad lx~ltls 7.7 gallons. 

(c) ITlalrcc fl/h. The flame tnhe is a 2-inch 
n:t.tal pile rising vertidly and centrally fmm 
mar the lmttom of the i11c1 container ; aitcr pss- 
ing through the top it cumes ant1 exten(ls hori- 
zontally a tlist:lncc of 30 inclics. ‘I’his girts the 
apparatus a :otal hciglit of 30 inches. 

((1) Plv,JvlImf rollltrilrrl-. This is a cylinder 
10 inches high by 2$$, inches in di;tnlcter. It con- 
tains slmv-lmrning po&cr. an ignition squih. and 
firing n-ircs. T& propellent pmulcr is tither 
black po\\-tlcr or a mixture of nitrocellulose and 
diethylene glycol &nitrate. The pressure pro- 

vI11-l20 

tluccYl I,\. Lllca c~r]dl IYil Ill ()i l/II ~“-‘q”~llillg cll:il-gc~ 
ejects the itlc~l. 

(CL) ~~~~i~r01./lltl/i~‘~‘. TLJ~II (~l~x~tt-ic;d scluilw fire 
sitllult;li~cou~l\. iilio tlrv ~I-c’-.~II-c’ i.ll:Lt1il)(.r. OlK 

ipites Ilw l)ro1x.11<~111 1~1\\ilr,r 11 liic.11 gcsiicratcs 
pressure to iwce Ills, it1el 1,111 ~l1I-IJugll tllc ll;llllc 
tulr : tlics otliei- ig-ililvs 111(, ~IICTI :L it pw’s out 
of the 110zz1c. ‘I‘l>c~rc is an igIlitioii colll]x)sition 
of aluniinum :1ii(1 Int-iuni iliIr;lt(, at th(l mzzle. 
The flnnw. 5 y;~~-tlt ~vitlc ~1~1 3 I.;II-I~S high, lasts 
l>< sccontls. 7‘11~ l-;~llg~’ is .3) !.;~rtlb. 

11. FL.-\ Al I<-‘T I I Ri)\\ I:R ‘I‘ 3. A I<‘. ( 1 ) Gl~rlimd. 
These are talll<s ill \\.hi~ll II;III~<’ tlll-c)\\-ers ;L~-c 
lllountetl. l’he fa~liv 1liro\v~.1. ~111~1 it, ;Lccci5cbries, 
the fuel taiils. 1)rc Ijc,ctiiig III I\<‘, 2x5 ~.vliritlei-s, 
pump, engiiws, ant1 igilitioii b\‘.51<711 arc all so 
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Fignrc 13?.-Pz. k.pfTLj III, .lloticl I-. ~nllzrthroT~~i,fg tiluk. 

housed in the turret that the vehicles preserve the 
external appearance of ordinary tanks. They 
have undergone several modifications and some 
are obsolescent. 

(2) Flame-Thrower Taxk Pz. Kpfzz. II (F) 
(Sd. Kfz. 122). This tank has two flame throw- 
ing projectors, each mounted in a small turret 
well forward on the track guards but operated 
electrically from panels in the turret. The tur- 
rets have a traverse of 180 degrees, elevation of 
20 degrees, and depression of 10 degrees. 
Seventy gallons of fuel are kept in two tanks 
mounted externally on the track guards. The 
fuel tanks are protected by shields. Fuel is pro- 
jected by compressed nitrogen. It is sufficient 
for 80 shots of 2 to 3 seconds duration at a range 
of 35 yards. Ignition is by acetylene flame. 

(3) Flame-Thrower Ta?tk PC. Kpfw. III, Modrl 
L. A flame thrower in the turret replaces the 
normal 50-mm gun (5 cnz Kw.K.39), lvhich it 
resembles outwardly. Traverse is 360 degrees, and 
elevation is from -10 degrees to +20 degrees. 
The fuel is a black, sticky oil smelling of creosote 
and is sufficient for 70 to 80 shots of 2 to 3 
seconds duration. The range is 55 to 65 yards. 
The fuel, 225 gallons, is carried in tanks mounted 
inside the right and left side. 

5. Aerial Weapons 

a. CIIEMICAL BOMBS. (1) IO-Kilogvanz (22 
po~~~uls) Fragmentation Bonzb (GC 10). This is 
a toxic smoke and high explosive b’omb. It con- 

tains an at-senic filling, illclltifietl 1)~ the Germans 
with a blue crohs. 

(2) SU-Kilo:p~arll ( 1 iii porrlltls) dzrstard Gas 
Bard (GC SO). Tllis I~~tnb has a highly sensi- 
tive impact fuze, \vith vither ;I small bursting 
charge for ground cont;~ll~inatio~l or a large burst- 
ing charge for antipersolrll~l effect. 

(3) 250-Kilogram (5% pounds) Mustard Gas 
Bomb (KC 2.50 GE). ‘I‘liis l~oiiii~ has a time fuze 
which is set to function about .130 feet above the 
ground. The bomb will contaminate an area of 
about 6.000 squ:m yartl~ It is possible that the 
Germans have gas I~oml~~ of larger caliber. A 
“green cross” (/CC 500) I )omb has been reported 
with a choking-gas filling. 

b. SMOKE Bo>IB~. (1 ) KC 50 S~ofic Bon&. 
This I~omh has a fi~ltl gr:~\r body with white nose. 
It may have four white, vertical stripes or t\vo 
white bands painted OH the body. Its over-all 
length is 2 feet 7 inches. 

(2) XC SO IITC. ‘Hiis bonh is for use on 
water. It has a ficltl ~I~:IJ. or silver body with 
yellow nose. Four ycli( I\\‘ vertical stripes may 
appear on the Lilly. It ii. 3 icet 7 inches long 
and 7% inches in tlial1rcstc.r. The filling is a 
Rergcr Rlisture or hes;~clilcl~-eth;tne. 

(3) n’C 2.50 S. l’hi~ IKH~I) is similar to the 
Flam. C 250. Tt is pailltc<l silver with a lvhite 
band and h-C 2.50 paintell I)ct\vecn the filling plug 
and suspension socket. ‘I’he no;e is white, and 
the tail is olive t11-al). ‘l‘here are two sizes of 
this bomb, one \\-cighing -‘II’ ponds and the other 
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418 pin&. The filling is chlorsttlionic acid a11(1 
sulphurtrioxide. 

c. INCENDIARY Bo~ss. (1) I-Kilogram Dollib. 
Specimens of this bomb may bear tlcsignntions 
Hl El, RZ IjI z, id RI 131 %I,‘. ;\I1 tpcs 
weigh about 2.75 pounds each. The hotly is paintetl 
aluminum or grcrn. The diameter is 2 inches, 
and over-all length 13s inches. Tile lilling is 
0.44 pounds of thermite. 

(2) 2-Kilqmvr ITourb. This Imml~ has the tles- 
ignation 122 E7 Z and weighs al)out 4>/ l)otm(ls. 
The body color is aluminum or light gwvn. The 
filling inclutlcs T,UT or amatol in atltlition to thcr- 
mite. The diameter is 2 inches, and the o\-er-all 
length is 20.7 inches. 

(3) Oil I7zrclldiary Bomb (Il?YWd C 50 A). 
This homb weighs 99 pounds. It is llaintetl field 
gray, with red under the tail, a rctl hand encircling 
the body, and a yellow stripe on the tail COIK. 
The hotly tli:mwtvr is 8 inches. ant1 the over-all 
length 43.2 itlchcs. The filling is 1 .? liter:: (3.3 
gallons) of ;L mixture of 81) per cenl l)enzWe, 10 
per cent i-ul)hvr, and 4 per cent l~hosl~horus. It 
has a bursting charge of picric acid. 

(4) I~zcrntliary BCJIU~I C SO Il. This is itlcn- 
tical in marking, dimensions, C wit1 l)otl\- color Tvith 
the c 50 A. Ho\vewr, it is filled with n-bite 
phosphorus, and this is indicated by a small red 
bottle painted on the bomb. 

(5) Flam. C 2.50. This bomb weighs 210 
pounds. It is painted green with a rctl nose‘. 

two blue tail rings, and t\vo red bad;. ‘The 

diameter of the hotly is 2 inches, and over-all 
length is 64% inches. It contains 16 gallons of 
oil, hveiglling 110 pounds, coniposed of cl-utle oil. 

aluminum, magnesiulll powder, ant1 wootlmeal- 
petroleunl igniting Inixturc. The 1)urs;ting Chl-gC 

,. .r 

(1. SPI<:\Y T.\NI<s. *\ll GCYIII;~ ;iii-cl-nit ~moli~~ 
sprayers. S IOU, S 112, - s >/ii/, ant1 .s 3ui/, are 

similar in coiistructioll. 1‘1lt.Y lll;llir U5ie 01 a 

slnol<e aci(l mixture and are ol)vrnte(l 1)). gas prCs- 
sure. The sl)r;~~~~t’ is a c! liiitlric;~l alq)aratus 
liousing an acitl co~ltainer, a sl11;tll cylinder Of bOt- 

tic 0i coinl~rc’ss~~l air. air Iill<,< \vitll valve, and 

einission l~il>e. amtl IlozzlC. 11 is cxrrirtl cstern~l- 

l\- 011 tl1c ;iircr:lit alit1 cnii 1~. jettibollt.(l at will. 
The snwl;e :ici(l is cjc’ctc’(l 1 )J. ~0111l~r~~sse~l air at 
4.5 pouilds pvr quart inch. It m:i!- l>C fillet1 to 
tlv0 1~~1~. \\kw cll;~rg~~l ;~i lo\\- le\-el. it has a 
\veight of ,571 l~oun~l~ : cli;lrqc,tl ;tt high level it 
weighs 827 1)0~111~1b. h,,ltlin~ 452 :intl 758 pOUndS 

reslwctivel!.. 7‘11~ lil-ing i> (11 ,iif: clectricnlly by 
operating a magnetic \-al\-?. i~:liiis<ion may bc 
interruldctl and I-e-st:irtv(l aI \\ 111. 

is 2.6 pounds of picric acid ant1 11 r. 
(6) F/am. C 2.50 I3 and Flalrl. C Z.50 c‘. Tllc.5~~ 

l~oml)s are i(lentical \\ith the I;la~r~. C 2.70 esccl)t 

markings. The type L: and C bonll)s arc pailltetl 
Clark l)lue or gray and hart two red bands encir- 
cling the body. 

(7) Brand C 250 A. This bomb is painted 
ficltl gray xl-ith a red undertail. It measures 1 II/’ 
inches in diameter and 64% inches in length. 
The filling, 15.8 gallons, is ;I mixture of 87.7 l)c’r 
cent petroleum solvent, 11.7 per cent polystyrene, 
and 0.5 per cent phosphorus. The bursting 
charge is picric acid. 

(8) Flam. C. 500 C. Tl lis . b omb is painted blue 
or gray and weighs 440 to 460 1~~~1~~1s. 

\‘lll--122 

Section VII. FIELD RANGES AND 
COOKING EQUIPMENT 

I. General 

\-;tric)us tvpc.5 of lic,ltl r:lng-c’- ~(1 other cooking 
c’cluil)llle~lt are js\llv(l to 111111\ of the German 
.\lmy. ‘I‘lie n10,t illll)ol-t;llll 0i llicw include : 
rolling h<.ltl l;itvhc~Il\. ticIt ra11~~~s. fir~kss cookers, 
ant1 cuuking outfit, 15. 

2. Rolling Field Kitchens 

a. GESERM.. I lorsv-tlra\\ 11 rolling field IiitCll- 

ens are issuet to nc~)n-l1l~c.l1;~tlil.~‘(l units. The 
large rolling iivltl kitcli~~n \\ ill sc’rvc‘ 125 to 225 
men ; the snd rolling lieIt kitchen, 50 to 125 
111e11. Smaller units tlo not rc,cvivc field kitchens 
l)ut get either fircless cookc.rs or COOliing Out- 

Ii t 5. 15. 

1, i!,i/i’.’ ].?,I -7 /i,x ro(/iil!/ fi,,ii/ i,iti.lic,Jl Yt’Wi?’ .fov 

11~,i;~l~ilii~l 
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Figure 140.~Grtwrtrrr &m~I~ riri.t-CT. 
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Fiprc lJl.-Smull field raH(Jc vmu~ ted iu trwck. 

1~. LIhcREK AND TRAILER. The rolling field 
kitchen consists of two parts: the detachable 
limber and the trailer, on which the field range 
is mounted. It is drawn either by two or four 
horses. The limber, on which the driver and 
cook may ride only during rapid marches, is used 
to transport most of the supplies, including the 
extra iron rations which are carried for emer- 
gency use only. After the kitchen has been set 
up, the limber may be used alone to get additional 
supplies. Under some circumstances the rolling 
firld kitchen without the limber is issued to motor- 
ized units, and additional supplies are carried in 
the light truck used to move the kitchen. 

c. COOKING UTENSILS. (1) Range. The 
range itself, mounted on the trailer, can burn 
either coal, coke, briquettes, or wood. The fol- 
lowing is considered the normal issue of fuel: 

Large SwalI 
Firld Kitchen Field Kitchen 

Briquettes . . . . . 187 pounds 66 ptmds 

or Wood . . . . . . 82 pounds 29 pounds 
or Briquettes 77 pounds 33 pounds 
and Wood 48 pounds 13 pounds 

VIII-124 

i:i</ll,.c I4l.-Lure,,, fir/d rc,~~<,c’ m~~~iitrd ill truck. 

The rang? normally is usc~l as a fircless cooker, 
especially when untlcrn~ay. I;irc.; are built in the 
fire boxes, but as soon as >tc~~ starts to escape 
from the safety valve th<a fire is banked and 
allowed to go out. This pr;lcticc both saves fuel 
and prevents revealing the unit’s 1)osition by the 
smoke. 

(2) Sfex~ krftlr. The main part of the range 
is a large stew kettle, a l,i~ltl of double boiler 
\vhich has a sccontl slightly. Iar-gc,r shell aromld 
the food kettle. :\ sl~i;~l licluid hctween the 

inner and outer kcttl~s kcq~ the heat evenly 
distributed and pre\-ents I)nrning. The double 
shell cover is provitlctl with a safety valve. The 
actual capacity of the kettle of the large range is 
200 liters (53 gallons), ant1 its cooking capacity 
is 17.5 liters (46 gallons). ‘I‘hc small range holds 
125 liters (33 gallons) ant1 can cook about 110 
liters (29 gallons) of soul). stew, boiled meat, 
or vegetablrs at ant’ time. 

(3) coffee kctfle. The CI ~f‘f~ kettle has a sin- 
gle shell but a double COWI- with a safety valve. 
Ninety liters (24 gallons) of coffee can be pre- 
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pared at one time in the large range, and 60 liters 
(16 gallons) in the small one. There is a faucet 
to draw off the coffee. There is also a broiler 
in some of the ranges. All have a separate fire 
box, but use the same chimney. 

(4) Food containers. After the food has 
been prepared, it may be transported forward in 
insulated food containers, six of which are pro- 
vided with each large rolling field kitchen, four 
with each small one. These containers hold 12 
liters (about 12% quarts) and weigh about 18 
pounds. They consist of an inner and an outer 
container with air space between them to act as 
insulation. Special carrying harnesses may be 
attached to the rings at the four corners of the 
back. 

3. Field Ranges 

Field ranges are provided for motorized units. 
These consist of the same type ranges as used 
with the rolling field kitchen mounted on a stand 
in the back of a truck. The supplies which ac- 
company the range are packed in a special chest. 

4. Fireless Cookers 

Either large or small fireless cookers may be 

provided for units of less than 60 men. The 
large fireless cooker outfit, which weighs 77 
pounds, has an insert kettle of 25 liters capacity, 
\vhile the small one, \vcighing 53 pounds, has a 
pot of 15 liters capacity. A cooking fork, 
butcher’s knife, and ladle, as well as a coffee 
sieve complete the outfit. 

5. Cooking Outfit, I5 

This 29-pound cooking nutfit is issued to groups 
smaller than those using the fireless cook- 
er. It consists of three nesting pots of 9, 10, 
and 12 liters (2 to 2>1 gallons) capacity, with a 
ladle, 10 plates, and 10 combination fork-spoons. 

6. Bakery Equipment . 

a. BAKE OVEIT TR~~rr~en. The German field 
bake oven consists of a trailer with draw-hearth 
type ovens, heated by the steam-pipe principle. 
Seven trailers are issued per bakery company. 

b. hUGr1 RAISER. The German dough mixer, 
mounted on a single axle trailer, is operated by 

gasoline engine. 
Laker)- company. 

TWO are authorized per 
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CHAPTER IX 
uNcLASSlF\ED 

UNIFORMS, INSIGNIA, AND 
INDIVIDUAL EQUIPMENT 

i 

Section I. ARMY UNIFORMS 

I. General 

a. PREWAR DEVELOPMEKTS. In peacetime the 
German Army provided its personnel with both 
a service and a field unifom. The service uniform 
is an extremely gaudy form of dress. Its purpose 
\vas to promote enlistments, and to induce soldiers 
to vie for the various embellishments awarded for 
skills, service, and rank, The field uniform ivas 
designed to retain these advantages as far as pos- 
sible, while at the same time providing a prac- 
tical field uniform. Its designers bore in mind 
considerations of comfort (fit, warmth in cold 
weather, coolness in hot weather. body ventila- 
tion), utility (adequate pockets, and support for 
individual equipment, arms, grenades, and ammu- 
nition), and security (relative inconspicuousness 
in different seasons and in different types of ter- 
rain). Because of anticipated strategic and 
production conditions, economic factors had great 
influence on the field uniform. In particular, the 
necessity of stockpiling wool and cotton against 
probable wartime shortages caused the Germans 
to mix about 30 per cent of rayon with the wool 
of the uniform cloth. So carefully was this ma- 
terial prepared that the resultant uniforms suf- 
fered little actual loss of thermal efficiency and 
wearing quality. 

Armored and mountain troops were provided 
with special uniforms, while special clothing items 
were furnished personnel engaged in various 
other special tasks or on duty in unusual weather 
conditions. Nevertheless, prior to 1939. there was 
a remarkable degree of standardization in Ger- 
man Army uniforms, and an equally remarkable 
emphasis upon retention of traditional features 
and appurtenances designed to improve individual 
morale and to cultivate arm and unit cs,/wit dr 
corps. 

b. WARTIME DEVELOPMENTS. The prolonga- 
tion of the war into 1942 resulted in a need for 

simplification of the licltl uniform, and in the 
use 0i 3 poortr quality. clotll. lly the winter of 
1943-44, the average \\XIO~ content Of the field 
uniform cloth had sui~li to al)proximately 50 per 
cent, with some unifol-ins dropping- as low as 40 
per cent. The wool itsc.lf leas of low quality be- 
cause it had been re-\\orkctl. These recent field 
uniforms present a shoddy appearance even when 
new; they also have very poor thermal insula- 
tion, and when wet lack strength. The press of 
economic conditions resulted in the introduction 
on 25 Srptcmber 1944 of an entirely new field 
uniform-the ;Ilodel 1914. This uniform will re- 
place that designed in 1936 as stocks of the latter 
are exhaustetl. The nc\v lielcl uniform is designed 
to conserve resources and to permit production 
by relatively unskilled labor. 

As the quality of tllc uniform has decreased, 
the German High Comand has sought to bolster 
morale by exploiting to the utmost the esteem- 
building effect inherent in badges, awards, deco- 
rations, and arm bands, as 1~~11 as marks of special 
units, rank, and specialty. (&man troops have 
prizc~tl these various s!~~lbols so highly that they 
usually \vcar them on the field of battle, even 
though personal security is comln-omised by nul- 
lification of protective coloration. by permitting 
the singling out of key or expert personnel by 
enemy observers and snipers, or by facilitating 
the operations of Allied intelligence. Indeed, such 
has been the disregard ior security on the part 
of noncommissioned ofliccrs and men that they 
have worn silver instcatl of dull gray insignia 
whenever the former Ilns been procurable. 

Further recent tlcvelopments include the provi- 
sion of additional special uniforms required by 
the development of specialized troops and the 
necessity of campaigning under unforeseen condi- 
tions of extreme heat and cold. The service uni- 
form has been confined to officers already own- 
ing them, officer candidate battalions, higher staffs 
in the rear, permanent parties of service schools, 
and similar personnel. 

IX-I 
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2. Service Uniform 

a. GENERAL. Whereas many armies have both 
dress and service uniforms, in the German Army 
the service coat (Wafle~ock) and trousers serve 
as the basis for the following varieties of dress: 

( 1) Gesellschaftamug. This is the dress uni- 
form, which in turn is divided into g~osscn (cere- 
monial) and kleine (ordinary) Gesellsclzafta~img. 
Long trousers and high black shoes always are 
worn with this type of uniform. Officers may 
wear white jackets during appropriate seasons. 

(2) Azlsgrhaxug. This is a type of uniform 
which might be termed “walking-out dress”. In 
the peacetime Army, it was a most important uni- 
form, since it gave noncommissioned officers and 
enlisted men an opportunity to display themselves 
while on pass. It includes service cap, service 
coat, long piped trousers, high black shoes, and 
black belt with saber (for senior noncommissioned 
officers) or decorative bayonet (for junior non- 
commissioned officers and men). Decorations and 
awards may be worn, together with a colored tas- 
sel on the sword or bayonet. For officers and se- 
nior noncommissioned officers, this tassel indi- 
cates rank; for others, it indicates by its color 
the wearer’s unit within the regiment. 

(3) Meldearlmg. This uniform, much like 
“walking-out dress”, is worn on minor occasions. 

(4) Dienstaxxig. This is the service dress 
proper, worn when attending classes, on duty in 
an office, or performing other duties not calling 
for the field uniform. 

(5) Paradeawug. This uniform is similar to 
“walking-out dress”, but resembles the field uni- 
form in that steel helmet, boots, and (for enlisted 
men) cartridge pouches are worn. 

b. SERVICE COAT. The service coat (Plate I ) , 
which forms the basis for all these uniforms, is 
highly decorative. The same basic formfitting coat 

Figure I.-Army national emblem, worn on the right 
breast of the field aud service coat alzd on the frolzt of 
caps. The eagle is silver or gray, on a dark green back- 
ground. The background is black for the black uniform. 

Navy personvael wear a similar gold eagle. 

IX-2 

is used for all ranks. The base color is the warm. 
field green known to the Germans as “field gray” 
(feldgrau) . Collar and cuffs are covered \vith a 
dark bluish-green imitation velvet, which also ap- 
pears as the base for any sleeve insignia that may 
be worn. The front edge of the eight-button coat 
opening, the lower edge of the collar, and the up- 
per part of the cuffs are piped in the color of the 
wearer’s arm. Fancy silver patches with buttons 
are worn on the cuffs. These patches, together 
with the collar patches, are each mounted on a 
velvet base dyed in the color of arm. Noncom- 
missioned officers wear silver braid on the upper 
edge of collar and cuffs, and around the shoulder 
straps. They therefore present an even gaudier 
appearance than commissioned officers. Officers 
and noncommissioned officers of the Reiclzmehr 
may wear Rcich.wehr coats \vith proper insignia 
as service dress (Plate II). These coats also are 
worn sometimes in the field. Though service coats 
are of wool, officers may have cotton ones pri- 
vately tailored for summer wear. 

c. SERVICE TROUSERS. The service trousers or 
breeches made of bluish-gray wool cloth, are 
piped along the sides in the color of arm. On 
both sides of this piping General Staff and general 
officers add a broad stripe in the proper color. 
Officers may wear service breeches in the field. 

d. SERVICE CAP. The service cap is similar 
to the U. S. Army service cap, but is upswept to 
give the wearer the appearance of height. The 
visor is black, with a silvercorded chin strap for 
officers, and a black leather strap for noncommis- 
sioned officers and men. The cap band is of dark, 
bluish-green imitation velvet (blue-gray for 
Sonderfiilzrer), piped top and bottom in the color 
of arms. Piping also appears around the crown 
of the cap. The cap cover is field-gray. The na- 
tional emblem (an eagle, stylized differently for 
the different Armed Forces and Party organiza- 
tions), and below it the national colors (black, 
white, and red) surrounded by oak leaves, are 
worn on the cap front. Officers often wear serv- 
ice caps in the field. 

3. Field Uniform 

Since anticipated economic conditions precluded 
the provision of both service and field uniforms 
for all German Army personnel, the German 
Army field uniform was designed to perform the 
dual purpose of field and service uniform. It 
therefore retains as many of the morale-raising 
features of the service uniform as possible. In 
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wartime, the field uniform is worn in combat and 
on all occasions except those that call for a fatigue 
or work uniform. As the war has progressed, the 
number of embellishments worn on the field uni- 
form has tended to increase, except where eco- 
nomic conditions have interfered. The field uni- 
form includes the following components (some 
of which have undergone changes during the war 
as noted) : 

a. HEADGEAR. (1) Steel lzehet. The pres- 
ent steel helmet, M1935, is used by all branches 
of the German Armed forces, although some 
World War I helmets as well as Czech and Ital- 
ian helmets still are in use. The Ml935 is a 
smaller and lighter version of the World War I 
German helmet, from which it can be differcn- 
tiated by the absence of facepiece lugs which 
characterized the old helmet. It comes in fivt 
basic sizes, which weigh from 1.8 to 2.7 pounds. 
Two ventilation holes are furnished at the sides. 
The suspension consists of an adjustable, leather- 
padded, spring-aluminum band, secured at the 
sides and rear of the helmet by three cotter 
keys. The chin strap is leather. Prior to the war, 
the national colors were worn on the right side 
of the helmet and the national emblem on the left 
side. These emblems are no longer worn. 

(2) Old-style field cap. The old-style field 
cap (Plate I) is of field-gray wool-rayon cloth. It 
is cut similarly to the U. S. WAC garrison (over- 
sea) cap, except that the turn-up is scalloped 
downward in front. This scallop is provided so 
that the eyes are left uncovered when the turn- 
up is lowered to protect the neck and ears. The 
front of the cap is decorated with the national 
emblem and the national colors. An inverted “17" 
in the color of arm at one time enclosed the na- 
tional colors. Officers wear silver braid around 
the top of the crown and along the edge of the 
scallop (Plate II). The cap is designed to be worn 
under the steel helmet. 

(3) Ml942 field cap. The Ml942 cap is an 
early type of field cap, tried out in 1936, and re- 
issued in 1942 as a new type. It resembles the old- 
style field cap, except that the turn-up is buttoned 
in front (Plate III). The turn-up flaps may be 
buttoned across the chin. 

(4) Ml943 field cap (Einlzeitsmiitze). In 1943 
a visored wool-rayon cap was introduced (Plate 
III) for all types of troops. Like the mountain 
cap and Ml942 field cap, the turn-up may be used 
to protect the ears and back of the neck, with the 
buttoned flaps securing across the chin. The turn- 

Figure Z.-Field Cap M1942. The vzozuztaipz cap and the 
Field Cup ;211943 ~rlny bc T~VYIL zvitlt the tzm-down but- 
fomd across the chief. 7‘11~ toque is shown worn under 

tllc rap. 

Figure 3.-Believed to be the Ml944 Field Unifornz 
coat. The material incorjoratcs a large amount of rayon. 
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Figure 4.--1,otrst t)lpc of field ziltifomr trousers with 
built-h cloth 0(-/t. k~rozvl~ IIS R~l~~rihlr~t~l~osr/l. The belt 

buckle show~f is that of tlw Tl’tr,frll-S.S. 

u1) feature is uiiliantl~ ant1 inc,lic,cti\-t,, evvi1 if tlw 
\vinter moo1 tcqur i- IY(I~II tllirlcrnt2th the cap. 
Sational cinl~lem ant1 col~~~-s :II-C~ IVOI-ii as on the 
other types of cal). 

(5) 7‘oquc. .\ \I-oc)l-ra~oir knit toq~ic is is- 
sued to protect the hcxl alit1 I~C,C.IC in cold wcathcr. 
It may 1~ \x-on~ untl~,r 111~~ ml 1 c 11’ ll~~lrnc~t ( l~i,qffrt. 
2). This toclue i.. Ilot ;I l~~l;~cla\;t helmet, but 
consist5 of xii m~lia~wl 2l~c\-~. \\.illl ~iccl, a~1 fact, 
ol)enings. 

1,. l3ol~v ~‘IAlTII I St,. I 1 ) (‘rwi. TilC t-02t 

t f~eldblt~sz) has npl)~arc’(l iii xv\ (721 ~iiotlvls. 
(a ) P~mw C‘OCI t. ‘l-h pl-1’\\~;11- tYl;lt \\ ZLS tle- 

signed to be as Ii;~iitl~o~i~~~ 2s 1~,1~5il)lv. \I-liile at the 
sanit’ time In-o\-itling ;I i~~i~ifori;~l~l~~. In-;ictical. field 
coat atrot-cliiig 1I1asiniuiii xx~ul-it \‘ aiitl utility. 
Four pleatc~tl lntcli I)ockets ain l)n~\ itletl. \vitli ali 
inner pocket :~long the IO\\-VI- jnl-t 0i the right 
front fap for tlic first-ai< kit. ‘1‘11~~ gr:l\.-l)aiiitvtl, 
>lnlllpd n1ctal ~WttOllS arc cluicl~lj~ lwlll~\xlde, ant1 

are standartl for all ;\riiiv(l 1s.c )rc~’ uniiorms. ‘I‘llC 

5leel.c ends are split >o that tliv\- iii;~\. 1~. Imttcnletl . 
fairly snugly arouiitl tlic wri>t. ‘l‘lit, cc~ll;li- is I)uilt 
like the collar of a I-. S. ship-t. escq)t tllxt it is 
stifi^ and is \\.orn \vitliout a tiv. I -liti IO4.i tlw coat 
collar 52s p-otvctc,cl 111 ;I s\\ (?I1 IKllltl ( /\-tYr~/c’n- 

hirrtr’c,) \vhicli I)uttonc~(l 10 tliv iil5itlc. of tliv collar. 
The coat collar \ws tlc,,ig~l~~l to IK mmrll clohetl, 
;llthoLlgll tl1c. cclllnr Il~K~l<s ;Ll111 tcq, <~(I;11 t~uttoll 

iiiight 1x. frvvtl iii 111~~ tic,ltl. SIII~NII-1 i111. pwwiial 
~cluipiiient is iui2ii.~lictl II!. t\\ I) :~~lju~t~~l~le metnl 
belt lioltlvi-s iii l~oth ircuit :It1(1 r(‘;lr. ~1‘11~~5~ coats 
\\crc furnislityl \\.itli tlarI\, l)llli-II-,qix~vii. iliiitation 
ve1vc.t collar:, alit1 ~li~~ul~lcl- 511.;111\. Siniilar nlate- 
rial ~25 ~LYI as ;t Inckin g i0r 111(. ii;tti( ml ~~iil~lcni 
worn on the right lma5t i 0itl,il Ilti5tnlicn icu- :Lii 

a\iator’s \vings), and for- ch~,\ 13 ui~ and specialty 
badgw. 

Officers’ pi-ew;Lr field coat- .11-t’ i;llliil;tr 10 tliosc 
for iioncommissionecl oflict~rs :ill(l lii~‘n. vscvpt that 
cufis are \\~ol-ll. (Miters. hO\\ C’\ (‘1’. 111:1\- \\.car the 

issue coat v-ith p-01x3- iii5igiii;l. ( ;t,llrl-al officcrs 

\vear goltl buttons and ;i gol(l national cnlblem. 
Chaplains’ coat,\ xl\\-a\- ha\-v I~ec~tl tlistinqtished 
by lack of slm~ltlct- stral)s. .Siiice ofticers pur- 
chase their ~~liifoinlly I)ri\-atvlJ , 50111c’ OfJiCCl-S ll;i\t? 
acquii-rd cotton li~ltl uni iorm5 of fieltl-gray color 
for swiiiiit’r uur. 

(h) J~J’arfimr ~/~trrr!/c~.s. :\ 5 lll~ntiollcd abow, 

n1;ltc.rial sliortagvs aiitl prmlii~3icm clitiiculties rc- 
sulte(l ill ;I lo\\.rriiig- of the cjIi;ilily (,I the mat Ina- 
ttq-ial. I:csitlvs Ill<, ~llotl(ly :Ilqx;lraiiu Of tllC 
lle\~cr coat. the most noticvablc, clilYerence~ are the 
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Iyigure 5.-Field gray wiform for crews of self-propelled gn//s. 7‘1~s~ wits uox* iL~~~I~~ tlc~~th’s Ireud collar patches. 

abscncc since mid-1933 of pocket pleats. and the 
use of straight-edge instead of pointed pocket 
flaps. The color of the cloth alsn twds to\vartls a 
gray rather than a warm green. (Compare in 
l’late I the private in field uniform, a-ho lvears 
the prewar coal, with the first sergeant in mom- 
tain uniform, who wears the later type of coat.) 
Nwessity finally has compelled adoption of the 
Motlcl 1944 coat (see Fi.qurc 3), the main ap- 
parent tlifferenccs of which are tailoring motliii- 
cations 1)ermitting the use of less skillctl labor 
and tile conservation of materials. 

(2) Tm~scrs. (a) Prewar trousers. Until 
1933, full trousers of the same field-gray mat&d 
as the field uniform coat were issued to the Ger- 
man Army. Suspenders are used with this type 
of trousctrs which have two sets of suspender but- 
tons s(wn in place. Nan)- of thcw trousers have 
winforc~ments in the seat. iVan\ have semi- 
brcwhes legs, so that the leg ends easily may be 
fitted into the marching boot. Two slanting but- 
tonctl front pockets, a buttoned hip pocket, and a 
watch pocket with ring are provided. The trousers 
may be tightened at the waist by means of two 
tapes and a metal buckle in the rear. 

iI,\ Rrltrd trousers (RzlrldbzlrldllosCII). Ill 

1943 the German Army was issued field uniform 
trouw-s with built-in (,loth belt after the style of 
_ Ifi-ika ii0rp.r clothing. Ttic tlecision to drop sus- 
pendw- trousers 11-2~ cc )\-~~rn~tl by t\vo consider- 
ations : the iml~racticnl,;lit~- of suspenders when 
onlv shirt mid trouscr- art’ \\‘orn, and the incon- 
wnient and. iin(ler colllllnt conditions. dangerous 
nccehsity of renio\.ing tli? coat and battle equip- 
ment to let tlo~vn the tl-ollser5. These trousers arc 
still cut high. Like ski or mountain trousers, the 
legs ai-<’ tapered to fit illto leggings or shoe-tops. 

13) O:wcoat. TIIC tloubl~-breasted six-but- 
ton, \\-ool-rayon overcoat is standard for all ranks, 
cxccpt that grncrnl offiwrs \\‘ear gold buttons and 
have red lapel facings / ant1 administrative offi- 
cials in ,gc7icr;&office~ gl-ntlcs wear dark grew 
facings). Collars, once’ (of dark, bluish-green imi- 
tation velvet, now tend to be plain ficltl-gray wool. 
The coat, which is cut narro\v at the waist, flares 
at the bottom, and has t\\w side slash pockets. The 
ordinary leather belt nlay be xvorn, run through 
slits on the sitlc so that it runs inside the rear of 
the o\-ercoat \\-ithout illterf~~ring with the cloth 
belt at the back. ()vt.rcoats have degenerated in 
quality of matc~rial in tllc ~amc manner as the field 
coats. 
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Figure &-Cotton- OY linen-twill fatigue alld work uni- 
form is the cut of the field amiforvt coat. 

(4) Swcatcr. A light-weixllt \wol-rayon, V- 
neck sweater always has been furnished as part of 
the field uniform. It is worn under the coat. A 
green band around the nccl; tlistinguishcs Army 
swcatcrs ; ;lir T;orw s\vcntcLri liavc ;I gray-blue 
lmd 

( 5) Glwcs. ;\ pair of ti~ltl-gray knit n-ool- 
rayon glo\~~ is furni~hctl in tlw \\-inter with the 
field uniform. 

(6 j ~~~~~~cYwIY. (a) I’I.CUIY typr. The type 
of ;jrniy under\\-ear issuctl ulitil 19-k.3 consists of 
a long-sleeved undershirt and long underdrawers, 
\vorn in all seasons. They arc’ matk of medium- 
I\-eight, tricot (machine-knit) cotton cloth, which 
gratluall\- has incorporatrd incwasing amounts Of 
rayon. Since the \var began. an increasing pro- 
portion of -\rmy untlcrwrar 1x1s 1~~7 tlycd green 
ior camouflage. 

(1)) 19/S shirt. In 1943 tllc. collarless under- 
shirt was replaced by a green tricot combination 
shirt-undershirt with collar and t\vo buttoned 
breast pockets. The shirt remains a pullover type. 
The collar obviates the need ior a sweatband in- 
sitle the coat collar. \2’hen \\-orn with the coat 
collar closed. the shirt sho\\~ slightly above 
the edge of the coat collar. \2’hcn the coat is worn 
I\-ith the collar hooks ant1 t(q) button open, the 
shirt collar is I\-orn uutsi(l~ the c.oat collar (see the 
l>t w-geant in Illountain uni 101x1, I’lnte I). The 
provision of a fairly prr~sent;~lk shirt-undershirt 
makes possible a coatlcss SUIIII ti(‘r uniform. 

c. l~oowx~~~. ( 1 ) I;ootw~~p.r (IIIC! soc/:s. The 
(k-man soltlicr is furnishctl 1, itli long, woo-rayon 
socks and with footwraps. The lnttcr are of the 
best quality wool or of cotton Ilanncl, cut in large 
squares. On? square is \vr:~lq)c(l around each 
foot over the socks llcfore tht, 5110~. or boot is put 
on. Boots are fitted to tlvo l)air of socks, or one 
pair of socks and on? pair of it 10t \\.I-aps. 

(2) JUCLT h0ot.r (J/aY.srh.~tii,l~.lj. Short boots 
have been the traditional footx:c,ar of Ckrman sol- 
diers for centuries. This t!-pc cjf footgear, how- 
cvcr, both requires an illortlinate amount of 
lrnther and causes upnwcssar~ wear on the heel 
during the march. Thr traditional marching jack 
I)not therefore has rcceivcd nlucll atlverse criticism 
in the German military prc’ss. 1:). 1941 its use 
\vas limited to infantry, engillecrs. and motor- 
cyclists. Issutt finally has lw.11 conlpletely SUS- 
I)endetl, although rsisting stocks \vill be used up. 

(3) .Anklct lcg~~i~~~~.s. Sliol-1 leggings worn 
with high shoes 110~ replact~ I II? jack boot. The 
leggings are of cotton or linen tluck, with the 
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lower edge rimmed with leather. Each legging is 
secured on the outside with two leather straps 
with metal buckles. 

(4) Nigll slzoes (Sclz~ziirsclzz&) . High laced 
leather service shoes have always been part of 
the field uniform issued by the German Army. 
They now replace the boot entirely, instead of 
serving as alternate footgear. 

d. FATIGUE OR WORK CLOTHING. Prior to 
the war and during its first 2 years, individuals 
might be issued both a lvork suit and a fatigue 
suit with the field uniform. Generally only one 
was issued each man, the work suit being reserved 
for those with heavy tasks, suc11 as motor main- 
tenance. Both are cut in the same style, but the 
work suit is of unbleached linen woven as herring-, 
bone twill, while the fatigue suit is of a lighter 
linen herringbone twill dyed a rush green (Plate 
III). In 1943 a fatigue coat, cut in the style of 
the field uniform coat, was issued. This latter 
type, often of a cloth containing a high percentage 
of rayon, may serve as a summer uniform. 

e. ISSUE. The field uniform as described above 
is issued to all troops except those requiring 
special uniforms or special clothing issue because 
of unusual tasks or because they are expected to 
operate under abnormal terrain or weather con- 
ditions. 

4. Special Uniforms and Clothing 

Special clothing issued to German Army troops 
varies from minor changes or additions to the 
field uniforms, to uniforms of completely differ- 
ent cut, color, and material. 

a. BLACK UNIFORM. Prior to the \var, a black 
uniform was furnished crews of German Army 
tanks and armored cars. This uniform, which 
has undergone slight changes, now is worn by 
crews of “Elephants”. by tank-destroyer and 
assault-gun crews in Panzer and Pn~~xr Grcna- 
dicr divisions, and by tank and armored-car crews. 

( 1) Hcadgrav. (a) Bcwt. Until the winter 
of 1939-40, troops wearing the black uniform 
wore a black beret, which served as a crash hel- 
met. This helmet type of headgear proved un- 
necessary. 

(1~) Black field cap. During the winter of 
1939-40, a black, wool-rayon field cap, in the 
style of the old-style Army field cap. replaced 
the black beret. 

(c) 1931 black jicld rnp (Eilllzritsllziit,“r), 
Simultaneously with the introduction of the field- 
gray Einheitsmiit~e for the normal field uniform, 
the black uniform received a similar visored cap 

in black cloth. Tnsigilin and braid for officcbrs 
follow the field-gray cal) pattern. 

(2) Body clotlzi~ry. (a) Coat. The black. 
double-breastetl, wool-rayon coat issued with 
the black uniform is kno\vn as the “field jacket” 
(Fcldjackc) It is illubtratcd in I’late II. Recent 
jackets lack the piping on the edge of the collar, 
and some ma). have large pockets on the left 
breast. The coat is made of the same quality 
of wool-rayon cloth as the field uniform. It is 
dyed black to conceal dirt and grease stains. A 
metal death’s head is worn on each collar patch. ” 

(b) TI-ozrsr~s. The black, wool-rayon trousers 
of the 1)lack uniform are referred to as “Field 
trousers” (FAdlloscll 1, They rrsemble the later 
type of normal fieltl uniform trousers in cut, 
with ski-pant legs. ‘l‘hey are fitted with tapes, 
however, so that they may be bound to the leg 
at the ankle. 

(c) L’r~dcmear. Lntlerwear consists of long 
drawers and a collaretl tricot shirt-undershirt with 
black necktie. Until 1944. this shirt was gray. 
Issue since that date has lien green, and therc- 
fore identical with underwear for the normal 
field uniform. 

(d) ?helo-piccc cozfcrall. For camouflage pur- 
poses, for a summer uniform. and for a work 
garment a two-piece coverall of rush-green cotton 
or rayon is issued. It is cut identically with the 
black wool uniform. 

(3) Footgm. Standard black service shoes, 
long socks. and foot\vraI)s are worn. The use 
of boots with the black uniform is contrary to 
German regulations. 

1,. FIELD-(TRAY UKIITIRN I:OR ARMORED-VEHI- 
CLE CREWS. X wool-rayon field-gray uniform, 
identical in cut with the IJack uniform, was 
issued in the spring of 1940 to crews of assault 
guns. This uniform is worn by the crews of 
the assault gum and tank destroyers of infantry, 
light infantry, and nlountain infantry divisions. 
The uniforms bear a death’s head on each collar 
patch. Crews of armored trains and of self- 
propelled infantry ant1 :Intinil-craft guns wear the 
same uniform \vith the, ritual field uniform collar 
patches ( [‘late II). ,-\ two-piece, rush-green 
coverall. identical with that issuctl to troops wear- 
ing the black uniform. also is issued to those wear- 
ing the fieltl-gray ~III~ form for armored-vehicle 
crews. 

C. ;\IOUNT.%IN UiTIIORM. The mountain uni- 
form is similar to th<. normal field uniform with 
the following exceptions : 
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Figure 7.-White cap cover for the rr2ouutaill cap. 

(1) Cap. The visored mountain cap. tlcrivcd 
from the visored Austrian cap Of the last war. 
is the original model for thy Al 19-l.3 /Y;‘irlll~Qts- 
7niitzc. The mountain cap nlap l)e distinguished 
by a metal Edr/x~iss swn to the left side of the 
cap (Plate I). A white camouflage cap cover is 
furnished with the cap. 

(2) Coat nizd overcoat. Field uniform coats 
and overcoats are worn, hut are enlbellishetl by an 
Edelweiss on the upper right slewe ( f’latr I). 

(3) Windjafkrt. The mountain windjacket 
is a light, double-breasted, long jacket of olivc- 
colored, windproof, water-repellent duck ( J’latc 
III). This is lrss common now than the parka, 
which appears to he superseding it. 

(4) Swmfcr. The mountain sweater. heavier 
than the normal field uniform sweater, has a tur- 
tle neck for adtltd warmth. 

(5) Troztsrvs 13aggy trousers, desigtml and 
fitted SO as not to hind the tnountainrer at an! 
point, are provided German niountain troops. 
These trousers are of the usual fieltl-gray. \vool- 
rayon cloth. Their ski-pant bottoms tic. with 
tapes at the ankles. Special mountain susp~n- 
ders are issued with these trousers. 

(6) Parka and overpanfs. Until 1932. a white 
parka was issued on the basis of 10 per cent Of 
unit strength. By the tim of the Caucasus 

campaign, a new and improved type of parka, 
with overpants of the same material, was furn- 
ished to mountain divisions. The parka is re- 
versible, with a tan and a I\-hite side, and is 
distinguished by three huttoned Ix-east l>ockets. 
The cloth is unusual. in that the rayon filxirs 
are designed so that some provide strength, while 
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Others swell when wet. ‘l‘ht~ s\\-cllixlg action 
renders the garinc7it \~nter--i~~~l~ell~~Ilt to a high 
degree. \\‘h~ii (Ii-!-. tlic fil)cr sllrilllis, pcrinittiug 
proper I-cntilation through tl~c garment. The 
ohjcctive of the cl,~sigllcTs \vas to avoid the 
accumulatio~l (of sweat. I\-hich, ii the wearer should 
rest after hcav\- cwrtion, I\-oultl cause undue 
dampness a11tl ccx~li~l,q ant1 result iii colds, pneu- 
monia, anal frostl~itc. 

( 7) C‘OJ/Tw.i o;,l,).iiiittc’ll.s. ‘I’lies~ niittms with 
leather palms arc’ iuriiibhctl iIt atltlirioii to the 
field unift ii-i11 \V(IOI glo\-es to prc)vitlc extra in- 
sdatioii against cOl(l md tlJ ]it’c’I) the \vOol ghv?S 

tlr\.. 
-is) Ski-riionrrltrili h0f.C. I Jcavily-liol~~iailrtl, 

higll laced shoe< arc lwovitlul as ski-nimntain 
1,00ts. 

(9) Ix{/~/il2{/s. Until Ouolwr lo-F4. short, 
\vral) lcxgings oi ficltl-grnv WllOl, >UCh as tllostx 
met1 hy Austrian niountaiii trc 1, q’s in ?\‘oI-It1 LVar 
1, \v(‘ry staiitlnrd for (;ernl:un 711, ~untaillc~~rs. KOW 

these are Ixing re~~lacetl 11y the canvas leggings 
isssuctl with the norn~nl field uiii iorni. 

(10) fZoc-fi-ciirlihi/r!! .Sll~~~~.S. I-Tigli climbing 
shoes with rope or felt so1c.s at-r iswctl when 
necessarv. 

(1 1 j C-al~iorifia;/c c-lotlrirl~/. I ‘rior to 1941, white 
parkas or lvhite suit.5 uwe i-hued to mountain 
troops for opt.ration< in siio\v-covert’d regions. 
The present mountail l):tl-I<;( a1lt1 windproof 
trousers hn\~ a tan a11tl a wliitc \itlc. 

d. ~PIX’IAI. (‘I<07 II 1 SC; 101: AlO-I’ORCYCI~ISTS. 

Motorc>.clists recrivca :I\ sqq)lc~mentary clothing 
a raincoat ; a lmir of go,g~l~ : :i l>nir of gauntlets ; 
and, in wintu-, an extra s\vc,atc.r. wool ovc,rsocks, 
and a special coat. The gnuilllt.ts are of ovei-= 
coat cloth with trig-gcr finger. 2111 I inn\. hnvc lcathel 
palely. The iootlc<s ovcrso<.l,‘; Camille up high 
011 the 1c.g. The raincoat i\ :I ~lmial, long, rub- 
hei- coat, tlesignctl tr) 1~ Iulttilrwtl in a \xrietj 
of \\-a\-s to iiiipro~-c protc~ctic~ll and to facilitate 
operation of the mcltorcvclc. ( .(‘(‘ nlotor vehicle 
coat in the color plates). ‘I‘hi~ rulA)cr coat also 
niav lx \vorn I)\. tlri\.ers oi li,qht vehicles. Ill 

winter. a surcont mav 1)~ f:~rni.~l~c~d--;L heavy ~001 
garment cut like the 01 ercc ~1, 1x11 sufficiently 
large to 1~ works ovw all clotlling including the 
Overcoat. T:cccnt .surcoats hn\.r \\-no1 hoods. 

C. SI’ECIr\i. (‘I~Ol~IIl St; I‘OR 1 )RI\XRS. Drivers 
Of all types of velliclcs reccsi1.e motorcyclists 
gnmntlcts, ant1 for colt1 weather thy surcoat. 
Drivers of horse tran.sl)ort also receive felt Over- 
hoots with n-ootl~ solrs. 
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f. SUXIMER UNIFoRM. Prior to 19A1, no uni- 
form for field sun7nier wear was issurtl. i;incr 
that date, unifornis clevclopetl for the . Ij‘r-ifitr 
Kovps have 11cen mxtle avxilal)le to trocp IJ~JLTZ- 
ing in arid and trOlAca1 climates, such a3 lmvail 
in Italy, Greece, the Crimea, ant1 the Klll)all delta. 
Mention alrcatly has I,ecn made of tllc ;~tlaptaticm 
of the normal firlcl uni form and norma1 fntigm5 
as a summer uniform. 7’17~ summer field uni- 
form propr inclutlcs the iollo~viiig i tcms : 

( 1) IIdgrav. The first .dfrifitr Ko/-p.s troops 
were provided with tropical hcltnt.ts ant1 khaki 
cotton field caps iii the cut Of the ok-style ficlcl 
uniform cap. These soon were i-~placctl by a 
visored khaki cotton tick1 cap col)ictl from the 
1110u11tai11 cap. 

(2) Bod~r clotllirfg. IMy clothing consists of 
luosc-mesh rayon or cotton uiitl~rshorts and 
slmrt-slee\-ed untlershirt ; a t\\o-pocket, gra!Gh- 
grev11 or lilldd cotton shirt cari-\-ing dioulder- 
strap insignia; and khaki shorts or long trousers 
with lmilt-in cloth 1)clts. ‘I‘llough shirtsleeves 
may he the uniform of the da)-, n roll-collar. V- 
ncckcd, khaki coat is furnished. In spite of cot- 
ton shortages, the coat and trousers continue to 
be of good quality cotton twill. Since late 1912. 
however, the four pleated pockets of the coat 
have been niotlificd in the saim fashion ZIS those 
of the normal field uniform coat. ‘me cotto 
twill breeches furnished in the vvry early days 
of the Afrikn Korps are worn only hy those still 
possessing them. 

(3) ~OOt{JCW'. Ikier1 hoots \vitli cloth tops 
are no long-u ncces.snry, hut still rna~. 1)~ en- 
countered. High brcmm leather hlioes arc now 
the standard Lvcar. ~\‘ool socks. rathc2- than foot- 
wraps, are worn. 

g. \‘l~lSTER l’sIlmx~Is. ( 1 ) /‘~Pl’~Jl 7i,v1ttcv 
clothing. I’rior to the winter of 19-k-32, the 
German ,4rniy niack little provision for winter 
warfare. Mountain troops were the Ijest equipped 
to fight under conditions of estrcmc cold and 
snow; the remainder of the Army- received special 
clothing only for slxcial missions and duties, as 
noted above. Sentries were the only soldiers, 
Ikdes tlrivcrs and motorcyclists. who received 
specially designed clothing. 7‘0 them were issued 
surcoats and felt overl~oots, Or, if tlir latter were 
lacking, straw overboots. Ortlinnr\- troops wore 
the wool toque, gloves, sweater, and overcoat in 
winter. 

(2) Post-1941 wiutcv clothiiu/. .\s soo11 as 
the necessity for great quantities of winter cloth- 

ing I~~caiii<~ ol~vil1115. tllc c ;~~II:L~I .-II-lily attempted 
~i~~nic’i-cni~ ~IIII)I-OI i-::;!;oii-. IGI.XYI 01, i~ixny varieties 
III civilian. iililitai-y. aiid ~~~l)tui-~~l clothing. J:ven 

I i!~~tr-~. S.- --JIII~I ~I;*~.Y~Y/ ;,~il~t,~r ,-iut/iiri,q. Thr nrdirrnry OWI- 
,-tkl/ hs i~l~l~l! ;,‘l~~i~~iYi ,lr~~l~,,,I l/i,, lc~r,c ,l,id ilrc 10Tc’ET part 
#ii Ill<. ,-otrf iw~~uti ;;ltit ‘,t : / ,i: ;iiJt/r scr~cred by cords. 

IX-9 
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Figure 9.-Padded coat arid trousers worn uuder the new 
rlCri ter zuzifors;~. 

IX-IO 

I:igwe IO.-Tlzc tmpw. Two tmprs arc slzvz~w, “llC 
rolorcd white to SIIOTI’ the IJICIUI,~~~ of ~tvoriug two ill 

c.rirl~r/ir c-,1lrl 

though a standard lvinter uni it VIII was developed 
in 1942 and issued for the \vintrr of 1942-43, 
stocks have been inadequate. The necessity of 
Ilroviding heavy n-inter clotllillg for other than 
combat troops has required CCUI~ inued improvisa- 
tions. These inclutlc ral)l)it-fIlr jackets and vests, 
as IveIl as sleeveless and sl~c~ctl pile jackets of 
rayon known as “l)r~nst\\-nrlllcl-s”. Soviet pile 
caps and felt I~oots often are usetl. I;or sentries 
and others who arc comp~ll~tl to ruiiain fairly 
motionless in the cold, oyerco;lt\ and surcoats with 
csxtra linings arc’ availnblc. 1 IV;IVI. sheepskin sur- 
coats. originated 1~). the Gerlilan :\ir Force, also 
may by uwtl. TIo\w\-u, a Illost important de- 
Yelopment is the ne\\- n-inter liiri i01-III. 

( 3) ~I~~%’ iiilif“l. 2l/l~f0l~l//. The new winter 
uniform is designed to provitlc ;I confortable con- 
bat uniform giving irecdom oi mo\-cment and use 
of equipment, !.rt offering protection against ex- 
twme cold and ovcrhcating (luring periods of 
exertion. The uniform is IVC u-11 over the normal 
field uniform. Cartridge pouches are worn on 
the normal leather belt, under the skirt of the 
parka. This feature aids in I)roviding essential 
body ventilation to prevent the accumulation of 
sweat. Several clips of ammunition are kept avail- 
able in the parka pocket. The hooded parka has a 
waist belt, bottom drawstring. and double-buttoned 
flaps up the front that provide a windproof 
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Figt/ve Il.-Improz~iscd ctrr~roz~flnge coot in the cut of 
the Avr~ry firld w1ifoiw rout. 7‘hr rli~tlr is ti7k~v fro172 

slfcltcr duck l~~ntrvicll of (111 Ittrliczii .cii~~lt~7 linlj. 

closure. 11 toque is I\-orn under the stctl helmet, 
and when the wind is strong, a sdrr, felt face 
mask may be fitted. The trousers have two 
side pockets, and fairly short legs. These legs 
fit over special, white, rayon-canvas boots which 
have fabric soles and three-layer walls. The 
latter may be stuffed with straw or papc’r as 
added protection against cold and moisture. 
Since these boots are not suited for mud con- 
ditions, ski-mountain boots or felt boots with 
leather soles and facings may be used instead. 
The parka, toque, and trousers are issued in three 
weights. The most common is the medium 
weight, in which the material consists of two 
layers of windproof cloth with a ra!-on-wool in- I:i(lul.r 1_7.--St~k~ 7ciirtrr f~~~ifo~~~l 7citlt mottled side ozdt. 

IX-I I 
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Figure 13.--Flab persott~lel iif .T~IIIII,~~ lorifotw. 

terliner. The windproof cloth has the same 
water-repellent features as the latest mountain 
parka. Since the complete uniform contains 
only 9 per cent wool, the clothing is heavy for 
its warmth, and therefore not as efficient as the 
Germans had planned. The uniform originally 
had a white and a field-gray side, but by 1943 the 
need for better camouflage had become so appar- 
ent that a mottled design was substituted for the 
field-gray. Two designs of mottle are used- 
one is that of the normal shelter half, and the 
other is that of the Army camouflage jacket 
(Plate III). Both types are in use, To facilitate 

recognition. cloth I)nncls in 111(, ~71101. of the day 
may be buttoned to the, slccvt’.~ c )i the parka. 

h. C‘AMO~.ILU;I- C‘I.O~I.IIIN(;. ‘l‘hc original pre- 
mar issue of a camouflage slreltcr half proved in- 
sufficient for the cxmouflagc of ii~tlivitluals. After 
considerable improvisation on the part of field 
units, particularly in Italy, :I 5tailtlard Army 
light-rayon camouflage jacket ( I’late III) was 
issued and put into USC in I ‘j-l344. 17arious 
types of field-made jackets, u\ing C;erman and 
Italian shelter lialvcs. arc \vitlely employed. 
Snipers may wear complete camouflage suits, in- 
cluding face masks. Headgear camouflage often 
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is improvised, since the Army did not provitlt 
a standard camouflage helmet cover until the 
issue of the camouflag-e jacket. l<ut a wr!- J)rac- 
tical elastic hand to iastt’n camouflage iiiat~~ri:~ls 
to lhe helmet was furnished to all troops. (‘an- 
ouflage clothing is usually r~rganizational, ant1 i> 
issued to snipers. personnel of outposts, an(l Jikc. 
troops. 

Section II. GERMAN ARMY INSIGNIA 

I. General 

German Army insignia arc intentled to cstallli~h 
clear differentiation I~ctweell KlllliS and t\pt3 of 
scrvicc. and at the same time to ciicoun-agr iiitli- 
vidual combat efficiency and proficient\- in niili- 
tary arts. Direct appeal is ma& to &it!. aiitl 
to the human twdency to show off militarj, 
prowess as cxJ>rc3setl in turns of insix-nia ant1 
ckcorations. Many of thew insignia :lr~ I~asc~l 
on trntlitional German military insignia sc.lc.ctc(l 
from units famous iii &-mat1 poJ)ular :in(l mili- 
tary history. 

2. Insignia of Rank 

Insignia of rank mainlv arc’ drtcrminc~tl I)\ 
sliouldcr-strap devices (Plate I\’ and i-j. \‘I’liile 
there arc many minor complexities having to (10 
with fine differentiation among various ranks. 
services, and functions, these do not concern the 
average case. A 1 c ear dislinction is made among 
commissioned officers ( 0~fisw)) noncommis- 
sioned officers ( C’~zfw~fjic~~~~~-). and enlisted tiwn 
of various grades (:llnll/l.srhtrft~)~) Because of the 
imJ)ortancc of noiicominissioti~~l of&w-s in conil)at 
and on the drill field, they are accortlctl special tlii- 
tinguishing marks hcyontl the tiormal insignia 
of rank. Along the lower ctlgc of their coat 
collar they have a silver or grav hi-aid .q inch 
witlc. I:irst sergeants, as swior clnil~an!. or lztt- 
tery iioiicomiiiissionctl officers, \vear t~vo baiitls 
of similar braid on each coatsleeve. Distinctioll 
is made between the upper three and the IOWCI- 
two grades of nonco~~~tl~issioncd officers. ‘J’hc 
former are lcnown as Po~tr~c’Ezfllfel.o.~~;f~~~,; thta 
latter as U~2tcrojkicrc nl2w Portrpcc. The 
former are entitled to special considerations anti 
privilcgcs, as arc the first three grades of U. 5. 
Army noncommissioned officers. These inclutlt 
wearing on certain occasions an officer’s sal)~~- 

I:i.vcrc IJ.-Tmk dcsfroycv mi/orvr of ~lrr 1’1rv~rra1111 
C;oCriri!/ I ~i;‘ixii~u /.~1~02~id~~ iiisi!/ilicl iq mink is iui.r.vliii/ oii 

flrt~ urliJoy/lr .sh~~t~n). 



I MARCH 1945 
UNCLASSIF1ED 

TM-E 30-451 

and a tassel known as the Portefiee, hence the 
title. Fatigue clothing carries the type of non- 
commissioned-officer insignia used on Reichsweh 
uniforms. 

3. Insignia of Arm and Specialty 

In order to clarify an individual’s duties, to 
afford easy recognition of line troops, and to 
avoid jealousy arising from rapid promotion of 
qualified specialists, the German Army has made 
a somewhat ill-organized effort to distinguish 
line personnel of the arms; personnel of special 
and administrative services, and personnel of 
both preceding categories who are so proficient 
or qualified that rapid promotion to suitable rank 
is necessary. The first group wear insignia of 
the line arms (normal insignia of rank and of 
arm) ; the specialists and administrative officials 
tend to be designated by varied insignia (usually 
by introducing a basic dark-green color) ; the 
third group (Sondcvfiihr~) wear modifications 
of normal insignia. Sonderfiihrcr insignia for 
line duty is shown in color plates; insignia for 
Sonderfi&er of the Corps of Administrative 
Officials is somewhat similar as regards the col- 
lar patch, but the shoulder strap is more difficult 
to differentiate. In peacetime and during the 
early part of the war, further differentiation 
was made to indicate reserve officers, Landwelrr 
officers, officers recalled to active duty, and offi- 
cers over the retirement age who might be re- 
quired from time to time for consultation. 

4. Fourrageres 

All German officers are entitled to wear the 
fourragere shown on the officer’s service dress in 
Plate II. Adjutants wear a single cord. The 
adjutant’s fourragere must not be mistaken for 
one of the 12 grades of markmanship awards 
(Plate VII), and 1st sergeant in service dress 
(Plate I). The marksmanship awards some- 
times are worn in combat. 

5. Use of Numbers and Letters on Shoulder In- 
signia of Rank 

Although the wearing of numbers and letters 
furnishing unit identification is forbidden in for- 
ward areas, German soldiers do not always oh- 
serve this regulation. Soldiers of the Field 
Army, however, usually wear such identification 
in the form of slip-over cloth strips, with the 
numbers running across the shoulder strap with 
the length of the strip. In rear areas, numbers 
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are \vorn as shou 11 ill I’late5 1 \ :uitl \-. .!rabic 
nuliicrals intlic;ltr thy tlunll)~i- (1 i thr r?ginlent or 
battalion to \\-hich the \\-carc‘r 11c~long5. I<nlisted 
men and the lolvvr I\vo g-r;i(l(.~ c)i nonconlnli5- 
sioned officers \ve;u- numl)cr5 ill the color of their 
arm ; other ~~oiiconlllli~sio~~ctl c~liiccrs Lvear silver 
numlxrs. as do ofhcer cnlltlitlatc5 (Miters wear 
gold numbers. Lcttcr5 may 1~. coml)inetl with 
Ar;il)ic numerals. In ~me c:lic’\ ( sve I’late \‘I ). 
tliesc intlicatc units of slx&d arms or of special 
branches of arms. In other cxes. the letter D 
and an nral)ic numeral indicate. (Ii\-i5ion headqual-- 
ters personnel. 5iiicr i-e~-ulatl~ 1115 have changed 
frequently since 10.30. the sy~tt~ of identiiica- 
tion 1)~ nunihers ant1 letters i, clifticult to iollou 
without the aid of cuniplcx gui(lr4. 

Section III. GERMAN AIR FORCE 
UNIFORMS AND INSIGNIA 

I. General 

Although many items of unii~lrms and clothing 
of special Xir Force design arc’ 10~o\.itlerl, many 
items arc’ prcxurcxl fro111 tlic, .\riiix in suitable 
colors. There is not. howr\~~r, the degree of 
standardization in .\rmy and .\ir I:orcc clothing 
that would alqxxr tle5iral)le, 1 nrticularly in view 
of the number of riir I;orce ~1-0u~ltl troops per- 
forniing the same functions a> ccJnil)arnble Army 
troops. This is cspccinlly trllr in regard to the 
uniforms 1)rovitletl inr Africx, and 11OW used as 
summer ficltl ulni i01-1lls. (:li;lr-;l~,t~i-istic of most 
,4ir Force ullifornls is tlie gray-111~ color of 
much of the uniforms and equilxncnt. Comments 
made on the decline of clot11 clualit!. in Army 
uniforms art’ equally. alq~lical)l~~ to .-Iii- Force uni- 
forms. 

Ficltrvr I.<.--.4ir Forrc untiounl C~~H~/PWT, PC’OP?Z 012 the 
riqhf hrcY7st of cm 1.7. o:~cYrOclf.r, i~-kcfs. iffmp suits, and 

SI~IIIIIICY shirt r 
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2. Uniforms 

a. SERVICE AND DRESS UNIFORMS. The Ger- 
man Air Force no longer has service uniforms, 
except for a white summer coat and a dress mess 
jacket for officers, and a service coat for gen- 
erals. A service coat for all pcrsonncl was al- 
ready in the process of being replaced in 1939. 
This coat (Tztrlz~ork) resembles the present uni- 
form coat IWuflc~ockj, except that it is not 
designed to be buttoned up to the neck. (Compare 
the private’s and the colonel’s coats on Plate 
VIII.) 

11. NORMAL FIELD UNIFORM. (1) Headgear. 
The Air Force field cap (Fliegernziitzr) is a 
simple wool-rayon cap similar in cut to the pres- 
ent U. S. WAC garrison cap. The national 
colors are worn below the national emblem. 
Officers wear silver braid around the edge of 
the turn-up. The Army Einhcifs77ziifac, in Air 
Force color and with proper insignia, has begun 
to replace the Fli~gcrmiitzc. The Army Ml935 
steel helmet, painted gray, is issued when required. 

(2) Body clothing. (a) Coat. The standard 
Air Force coat ( Waffenrock) is a five-button coat, 
designed to be worn either with the collar closed 
at the neck, or as a roll-collared, V-neck coat 
with the collar hook and top button open (Plate 
\‘IlI). Four pleated patch pockets are furnished, 
with the national emblem appearing over the right 
breast pocket. Two adjustable metal belt holders 
of Army style are located toward the sides of the 
uniform. The sleeves end in large cuffs. The 
collar at one time carried piping on the lower 
edge in the color of the arm. Though this fea- 
ture was discontinued in 1940. such coats still 
may be found. Insignia of rank are worn on the 
shoulder and on patches located on the ends of 
the collar. In 1944 this coat was issued in 
cotton-rayon instead of wool. 

(II) “Flight bloztsc” (Flicgerbhse). Air Force 
troops more commonly wear a short, cuffless. fly- 
front. wool-rayon jacket with slash pockets (Plate 
VIII). The jacket’s collar may be worn open or 
closed. Celt holders, insignia, and piping (if the 
latter is worn) are placed as on the coat. The 
jacket is intended for crews of aircraft, and there- 
fore is designed so that there will bc no buttons, 
patch pockets, or cuffs to catch on projecting parts 
of aircraft interiors. The jacket is sufficiently 
convenient and smart-looking, however, to be pop- 
ular with all Air Force troops. 

(c) Trowcrs. The gray-blue, wool-rayon, 
Air Force trousers are similar in cut at the waist 

to Army suspender trotlsers. Air Force trousers, 
however, arc al\va!.s slacks. and arc not fitted with 
narrow or sk-pant lwtt1 ws except in the case of 
mountain trousers. 

(d) SIli/-t. Gray diirts of mottled gray-blue 
thread are \vorn with I)lnck tic. The shirts may 
be fitted with shoultlc~ stl-aps to intlicate rank. 

(e) I’II~~L~I.~I~~~uI.. .\ 17i1y u~itlci-w-car is worn. 
( f) .SKWII,~I~. The \ir Force sweater is iden- 

tical with tlir Arnly’,. vxccl)t that the colored 
band at the neck is r\ir Tporce gray-blue. 

(g, oT’r7’Cllof. ;I, I~luc-gray version of the 
Army overcoat is WOE-II. Patches are placed on 
the collar. I:irst sc.r-:caiits I\-ear their sleeve 
bands (I’latc 1.1 I I 1. 

(3) Foo/~/~w7~. ‘1‘11~ .\ir I;orce uses Army-type 
jack boots, shoes, ~ocI;~ . and footn-raps. Leggings, 
when used, al-e Army It~ggings dyed blue-gray. 

c. A~~UNTAIN UTJIIY)RSI. Sormal Air Force 
uniforms are combin~cl with Army issue, prop- 
erly colored when nec<.ssary. to n.ake up moun- 
tain clothing ( I ‘late \‘I I I ) TIK W’aflc~rock and 
mountain trousers arc 11set1. t,)gether with blue- 
gray. ankle-1~ rap lcggilrx: an(l ski-mountain boots. 
The Xir T;orcr 1noun~ai11 cap. n-hich had but one 
button securing the turtl-up in front, largely has 
been replaced by a call in the style of the Army 
mountain cap. .\rm)- lidrlwc~iss lxtdges may be 
worn. 

d. FATIC~LTE ASD \\'ORK St-ITS. Flak crews 
and aircraft mechanics ~n;l- be furnished with a 
cotton-linen-rayon, lwrringlwnv twill, black or 
dark l)luc-gr;ly coverall \vith fly front (Plate IX). 
Two-piccc I\-ark huit> oi v:Lrious colors are also 
used ( Platr s ), 

e. Sulnr MER USIFOK 11 s. LJir Force issue re- 
sembles that of the .\r111!. both in history and 
in the nature of the ilcms provided, yxccpt for 
slight modifications in all 1)ieces of clothing. Pe- 
culiar to tlic .iir I:orcc arc’ bright aluminum, built- 
in trouser lwlt 1uAl~~~. and the long, baggy 

trousers with ankle I~ucld~~s illustrated in Plate 
IX. As in the case of the --Itmy, the tropical 
helmet no longer is \\1lr11 c.xccpt by those who 
still retain the origin21 i;iur. The Air Force 
national cml)l~rn al)pc’;lrs 011 all coats and shirts. 

i. ~ARACIIlTI~ l‘ROl~I5 I*XIFOl<MS. F’arachute 
troops are issued scv~al tlistincti\.e items. They 
are : 

i 1) JIcl/7rt?. ‘l‘h~ 1)arachutc helmet, resem- 
bling a cu-tlo\vn v(‘rsitrll of the 5f1935 steel hel- 
met. is fitted with Inrgcs sponge-rubber pads and 
leather suspension shaped to the skull. 

IX-15 
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(2) Jump suit. The older types of jump suit- 
used in 1939-40 were of the pullover, coverall 
variety. The present types button up the front 
like coats, and have snap closures to secure the 
bottom tightly around the legs-a feature bor- 
rowed from the older types. ,\mple zipper-closvtl 
pockets are provided. The material is a light 
shelter duck, originally olive in color (Plate 1-X ), 
but in present versions ahvays mottled. The 
present jump suit, like older types, is worn ovc’r 
the wool or sumnit’r uniform, hut caii quickly l)e 
removed. 

(3) Cammfltryc jacket. Usually peculiar to 
parachute troops (and worn by the 1st l’ara- 
chute Division during the Battle of Cassino- 
hence the appellation “Green Devils”) is a green- 
ish, mottled camouflage jacket about the length 
of the jump suit. This is a fly-front. cotton, her- 
ringbone twill garment \vith two pockets ( I ‘lath, 
IX). 

(4) Footpar. Several types of jump boots 
have been issued. The earlier types laced along 
the sides and had heavy corrugat&rubl)er soles. 
Later types resemble the U. S. parachutist’s boot. 

In battle, Army-type high service shoes may lx 

worn. 
g. WINTER CLOTHING. The Air Force LISCS 

the Army winter uniform, and improvises in the 
same way as the elder service. Often lvurn ll!.‘ 
Flak sentries in very exposed positions is the. 
very heavy sheepskin surcoat she\\-n in co101 
plates. This coat may be \vorn by the entire gun 
crew, if necessary. It is, however, too heap\- for 
infantry combat use. 

h. UNIFORMS OF THE I;allsrhi~ll~jiigr~-P~rl~~~l. 

Division Hcmarl Gorving. This division follo\~~ 
unusual practices in the issue 0i iinif0rni.s aii~l 
insignia. The collar patch is white for all ranks. 
while the color of the shoulder strap varies ac- 
cording to type of service. Tank crews an(l 
crews of self-propelled guns wear Army black 
or field-gray jackets and iield trousers, but with 
Air Force insignia. 

3. Insignia 

.\ir Force insignia are extremely complex. There. 
are four svstvms of indicating rank : that uwtl 
on the shoulder straps and on sleeve chevrons ; 
that used on the collar patch ; that LIS~Y~ 011 flying 
suits; and that used on hth sleeves of the motor 
vehicle coat and on fatigue coveralls. The 
collar patches of no~~comn~issioned officers’ ovei-- 
coats, and their coat collars, are edged with 
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silver braid in the nianiier of \rni\. iioiicommis- 
sion& ofliccrs’ coats. ‘I‘I I? ii\\ :1rtl5 ior comlz0 
flights (SC’C color pl:it~,\) c,;t>il! 1112). 1~. llli5tnl;cli 
for pilots insignia I)ec;1ii5e 0 f llrc,ir 5lla1)c. ‘I‘lie 
pilot’s insignia. ho\vc,\-~r. is \\ c 11.11 2s n nletal (2’ 
cloth badge on thca 11 j\\.t’r lc,it Ii:-i;lqt. ~lier~~s tlit. 
auards for CcJlllll:I~ tiix:llt\ :LI-<’ \\‘OI’II ;~l)ove tile 

left breast 1)ocli~t. Sot illu~t~-:it~~(l li1:tler a\v:irCls 
in the color l)l:~tc; i- tl1;ct I/ 11. 11i!$t ligllters, 

wliich consist- 0i thr a\\-;II-(1 I~bt. fi~lit~~i-; Lvitli :I 
I)lacl; insteat 0i ;I yil\-er \\III;C,CI :iri-i)\~. .\ii 
I:orcc pc’5r~nii~l ;~I-I’ ;~\\-;lr(l~ 11 ~li;il-l;slliaii~lli1~ 
l,ntlges 0 i a hiLy \lniil;ir ;II i\!;lt Oi ;\1.111> 

a\\-ards. ()thr.r i01~i-i-;i~~l~c5 :i: c L\ ~1171. iiitliC:ltiiig 
commissionetl i-at~k, :iil!l1l:t1il. I 1 111~.1.~ly I~~il,qtll of 
service. 

.!;i</fcrc 16.-.\-,~lii~ii~i/ ~,iiii~i~~iri a[ !/I,, lr~ii,d i’clrty l<iiti~ 
G11trrtl (Ii~trli'i~il-.~'\'). 7.i,ic / /,ri'/,~lb i.r ;, I','// oi, tlrc l,./.l 
.slzei'rs of “,"(lZ.i, tJ;'L','i',,itf<, ,iiill ,c,< i I';$, i111d dpp~.~rl-s c,iflic,r 

01, t/1,, jr.<liit i),’ )I, i,‘/i, i,,:: ‘ii!,, ,)I ,crpT. 

Section IV. ARMED ELITE GUARD 

UNIFORMS AND INSIGNIA 

I. Uniforms 

I’hc .\rmc(l I,:liie ( ;U:II-cl 1 If .,I i,‘,,ii-.\‘.\‘ 1 Ii:15 iol- 
lo\\.ctl 111~ .\rnl\- cl(~~l\- ill 1111 jll(b\ 1iio,, of ulli- 
iorm clothing. \\~I~cY~~ fii--t .C III i1il0 tilt, firltl, 
Il-alT!i-‘c,/-S.\‘ units \\‘c’I-c’ tlistilluili\llctl ;li 1Ktr1 I)>, 
tllc type Of IX~ll-COll;tr \T-llVi’li I 1 htt \lllJ\\.ll in 1 ‘late 
S\‘III. -11~1 tlistinc.ti\.e \\.rri’ tlic.ir c;~tilc)ullngc 
jaclii~t (Plate S\.II I I, :tlitl lll~.ii- 1)1-o\\ 11 shirts \vith 
black ticsi. FCJ~ ‘;oiiic’ Iiiiic’ .5t( 1(.1,> c)t tIlta .Y.S coat 
ha\-v bern praclicall>~ c~sli;lll>t~.,l. 21~1 .\riii~- coats 
have bc~n u~~l. .\r111!. \lii~.T-. :J~o 21-r i55uetl. 
There rcm:lin >light cli~fc~r~llcc~~ l)ct\\.csc.ll thy, high 
<grad? sliclt<,r-(lticl;. 11 ;~tei--rc~~~~~ll~~111. 1, iil~lproof .\‘S 
camouflage jacket a11(1 111~ silrlll;ii- .\I-II~J- jaclic‘t : 
the .C.C jaclivt ha5 t\\ 0 il;mt. Illlttotic.rl l)ockcts at 
its side in later ~~7~ioli;. :nltl (I cliii~~-c~llt c;1111011- 
Ilagc patterli. 

.,\ i*~\v II’rr/~r~/r-.S.\’ uilit’orlll i, ;I liili,n-cotton, 
herringbone t;;.ill. t\\-o-l)iccc~ ,.iiit i I’l;itc’ SlS ). 
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.S.S regulations forbid wearing insignia on thv col- 
lar of this uniform, but troops have shown an in 
u-casing tem!cncy to include all possibk insignia 
tle\-ices. Ho\\-ever, no insignia are worn on the 
one-piece tank coverall (Plate X~;III). In gelleral. 
TIVnffru-SS uniform clothing differs from that of 
the Arms only in rqwt to the above items. and 
in the mot-c compkte authorized issue to IVnfj-‘crr- 
SS troops. Jlorcovcr, I\-hem complete issue cannot 
be made, the rr7nff~,II-SS troops always recei\-v 
ful1V.r issue than their -\rin!- neighbors. Tl’rrflC,w 
SS troops now also recei\-e the arm\- \\intcr un- 
form. \I-hich replaces thy special SS pullover parka 
illustralctl iii l’late SIS. 

2. Insignia 

I+‘afi~~rr-SS troops wcnr shoultlcr insignia of 
rank siniilar to those of the Arnly, hit L\-ear col- 
lar patches of the Gcmxzl-SS. The sleeve in- 
signia of rank, worn on camoullage jackets, cover- 
alls, and similar clothing, is the same as that \vor11 
by corresponding Army grades. The grades of 
snipers’ badges, shown in color plates, are issuetl 
to IVuffc~z-SS as \vell as to Army personnel. Rifle 
regiments Of SS-I’olice divisions wear collar 
patchcas similar to those \vorn by officers and men 
of the Army. The tlis~iiictivc insignia of the 
fl’u~/cwSS is the SS national cmbleni worn on 
the upper left slu3.e. S oncoliimissiolied officer5 
I\-ear sllwr braitl nloiig the edge of the collar in 
the nxmncr of AArnly Iioilcoiniiiissio~~~~l oficers. 

3. Uniforms and Insignia of the Security Service of 

the U’-nflewss 

This mi for111 coii5isl> of tllc, clrtliilar\~ .S.C; iirl(l 
ulli form \vith I )oIicc shoulti~i- hti-aps to indicatr, 
r;u~l;, SS collar patches, and an SD badge (for 
SiC/2c’i’liL’jf.C~i(‘12St) on the lower left sleeve. 

i-‘ignrc l7.--TVafje;1-.SS rnnrouflage jacket with buttoucd 
pockets. 

l.icjilrc~ IS-I'irii~,i-i;r of l/i,. Src-rwity Srtvice (Sichcr- 
li~itdi~.~ij cl/ I/I,, Il~l~!i~~ii-.5‘.5'. 

Section V. GERMAN DECORATIONS 

( J,',-,I,;,l, ilfx7Ilxlic>tl, it 11. \ ;IIIII. cmlisisl of the 
\;tri(ws jiratk.5 oi I r( )I I ( ‘1-1 h,\ slit nvn on I’latc 
SSI I. togr,thcr \\.illl llrc, f imior Roll Clasp. In 
actualit!-, iroil cram’s of the first and second 
~1asws 11iay hc aflutlctl III Imk to combat units, 
\\hcLthu or 11ot the lw1.w 11111~1 arc individualI\ 
tlezwv111g of >llCIl tlccclI-;lrlons. L\t one time there 
a1qmu-ctl to tw some 1)1:111 011 1hc‘ lmrt of German 
authorities to keep Ic~c;tl 1,111\ of thy \xrious types 
of cl~cc~raticuis. c~mlx~t .t’ri ices . ailtl ordinary serv- 
ice . ant1 ortliml-I- wr\.i<.t, ;I\\ artls tlistinct and xc- 
ogiiizal)l~ ;I ~i~cli (‘\ (71 11 I llw i-clatiwly uniniti- 
ated. In briei. tlii~ pl:tn sw~~etl to be to locate 
campaign 2nd ortlilinr\. \(.rvicc ;I\\-ards above the 
left breast poc‘1;c.t in -1l1(, form of rihbons. with 
l)articipation in notnblc, campaigns indicated by 
badges on thc~ sleeve. (‘(mbnt and wounds would 
be indicated b!- badge: ‘5 c)i bronze, silver, and gold 
located on the left breast. while actual decorations 
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Figure 19.-Germarz Air Force officers wrnring decorations nrid awards. 

would be worn as ribhons in the huttonholc, at the 
neck, or in the form of the easily recognizable 
actual metal medal pinned on the uniform. This 
rule holds as a rough guide, but there are man\ 
cxccptions, notable among which are the various 
foreign ribbons for valor worn with other rihhnns 
above the left breast pocket. Rlark~manship 
awards are worn in the form of fourragercs across 
the right breast. 

The German Armed Forces place much cm- 
phasis on the morale effect of the various decora- 

lions and a\\-artls, tlic liurnl)c7~ oi \\hich arc’ a- 
most incredibly Iaye Imxusc~ vi tllc authorlza- 
tion of the lvearing of Sazi l’art\- and I’olice 
badges, as I\-cl1 ;IS for-ciq~ clt,<.or-ations ant1 thclsc 
of minor German state5 untlt,r the German Jim- 
pire. hIuch of the ~q~~\~~~rr-1~ of the German 
Army is concerlld \vith tli~s ;I\\-at-cling of various 
types of mtd;tls ant1 batlgc”: C 211~1 &iii- crrtificates. 
~11~ (;ernm~ trool)s thcmscl\ I” prize these honors 
highly, and \vear thc7ii on tllc, ficltl unifoi-iii rvell 

in combat. 
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Section VI. AUXILIARY FORCES AND 
SEMI-MILITARY ORGANIZATIONS 

I. General 

There are a host of puppet and auxiliary forces 
and semi-military organizations which may take 
part in combat alongside the Army, Kavy, and Xir 
Force. Included among these at-e the various units 
raised from former citizens of the Soviet Union. 
While many of these troops were intended to have 
insignia peculiar to their organization, it has not 
been possible in practice to manufacture and issue 
the necessary uniforms and insignia. The insignia 
for these forces may be grouped into three sets: 
those for the Eastern Legions (Ostlcgio~c?~), 
those for the Russian and Ukt-nnian Armies of 
Liberation (with rank insignia after the Russian 
style), and those for Cossack units. In practice, 
German Army uniforms ant1 insignia often are 
used. Llilitary organizations with uniforms and 
insignia also were formed from men recruited 
from the former I3altic states. n Czech puppet 
Army, with its o\vn uniforms and insignia. also 
exists. The Italian Republican At-my also may 
use German uniforms and WO~~~J~-.SS insignia. 
although Italian Republican insignia may be worn 
on German-made uniforms. Women’s uniformed 
auxiliary forces include signal services for the 
Army, Navy, and Air Force ; antiaircraft person- 
nel for the Air Force; and remount units for the 
Army. Such p~rsonnc1 have uniforms, insignia, 
and titles of rank peculiar to their organizations. 
Many uniformed l’arty organizations of a setni- 
military nature exist, as well as Frontier (Cus- 
toms) Guards, Railway Police, State Railway 
Personnel, the Forestry Service, and other uni- 
formed state organizations. Uniforms and insig- 
nia of several of the more important auxiliat-! 
organizations svt-vin g \vith the armed forccs arc 
briefly described below. These organizations 
usually wear an arm hand inscribed Drzrfscll~~ 
Wrhr~t~~ht when in fern-art1 areas. The Get-- 
mans state that such arm bands indicate that the 
wearers arc members of the German Armed 
Forces. 

I‘igifrl~ lil.pI~nl~or Srrzicc /&ate (left), sergeafat (cen- 
ft,r), arltl gc~r~~ri~l o!ti,-zr (right). 

t:igure 21.~UCfom of au relisted wan of the Germs 
Stat,. Police. 
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2. Volkssturftz Uniforms and Insignia 

The German J701ksstz~v~~~ has no authorized uni- 
form or insignia except for an armband variously 
stenciled Dctttscller W’clzrmaclzt or Dcutschcs 
Volksstwwc with JJ7cl~r~~~arlzt directly underneath 
the upper two words. These bands may be in a 
variety of colors: black ltxtters on red or \\-hite 
cloth, or white letters on yellow cloth. Clothing is 
issued accortling to \I-hat is aeailable in the area. 
J’olksstzrrr~z personnel are reportctl to he un\villillg 
to fight if furnishetl only with armbantls for feat 
of being arrested as franc tircws. ICffort:: have 
therefore been made to provitle Army issue \vhc11 
possible. This issue is suppl~mtntt~d by capturctl 
clothing: Italian, Czech, 1:rcnch, and so on. Uni- 
forms of Kazi party organizations ma\. also lx 
worn. It is rel)ortctl that pt~rsonnel with civil and 
party uniforms such as street car cr~U3. zoo 
keepers, postmen, SA men. etc. I\-ill have such 
uniforms tlyetl military fit>ltl gray. The only 
known insignia of rank is the iollo\ving : 

Erzqlish Coliar ratr11 
German Rauk I:qn;xlriit liisi,qrlicl 

Volkssturmmann. Private . . . . . . . . No pips 
Gruppenfiihrer . . . Squad Leader . . One pip 
Zugfiihrer . . . . . . l’latoon Leader . T\\-o pile llrlrizon- 

tall) 
~‘affcnmrister . Ortlnancc Officer. Same a< xhove 
Zahlmeister . . . . pa&master Same as :II~ovc 
Kompaniefiihrer Company Corn- 

man&r . Three pill< tliagon- 
all? 

Ordonnanzoffizicr Atlminiqtrative 
Officer Same as above 

Adjutant . Adjutant Same as nl)ove 
Bataillonfiihrer . liattalion Com- 

mander . Four pips in square 

3. Labor Service Uniforms and Insignia 

Members of the Labor Service (K&clmvI)dt.r- 
dicnst, or IZAD), wear uniiorms with choco- 
late-brown collars. The coats generally are cut in 
the style of the Army field uniform coat. The 
rank’ insignia resemble and roughly follow those 
of the Army, although distinctive titles arc en- 
ployed. A stylized spade is usctl for the cap 
badge, and appears on the belt buckle. 

4. Police Uniforms and Insignia 

German State Police uniforms may readily be 
differentiated from Army uniforms by proper 
identification of the Police coat. This coat has four 

&TntmPI UNCLASSIFIED TM-E 30-451 

I:i,qIfrc, l?.-C~~l,lpnllv ~-o,lirlltriiti,~i llf //I,~ T’olk.Kcf?trm. 
7‘11~~ ,~;'t~ri-,~,rt ii 111~. st,cilcii7rrl lrb 1' IccuI'. iL'oi7i :,,I/11 ilic7 

fi'dd iilp .lI /(I i.? 'I'll,, ii,,, II ,I/ 1 I:'/ T,'l',,r.c ii,, Ifrlli'all 

1 I i,lj' ,I; <‘Vi .' / 

patch pockets, tlic lo\\ei- I\\ 0 il,,111:: l~l~;c~l~~ss ( Fig. 
21). The frontal clo>urc + >(XYII-C~ 1)~ ctigllt 
lNlttons. 1:ot11 collar mtl cuf‘l \ ;~re l~-o~v~i iii color, 
the latter each bearing t\\.o l1~itlc~15. \\%ilc the 
collar insignia ior- lo\v~i- ~xiil,~ I-~WWI~)~C those of 
the L-\r~~tty. tllc. collar lx1tc.11 ~-~~~:~tlgl~~ ii bul-rou~ldetl 
by a silver cortl. Flo\~-c~~~ci-. 1 /( llil~(. d’ht~ 0i gr11- 
Cl-Cll’S 1.aIll< I\‘(‘CIle .S.\‘ CCJll;ll- I)Tlil’llC’.\ I VOlOr- ]IlZltCS). 

since the!. holtl ra111,< it1 l~~lli .S~\‘ ant1 I’olice. 
Field ant1 coiiq)aii\- ~-1x1~ 11, clip oliiccrs weal- 
shouldt7- strap5 ;Lll(l coll;ll- ] i:Ltcllr,s 5imilar to 
ccluivalcnt r\riily i-:~ik~. niiil a1-c ;ttltlrcssetl b! 
r\~-niy titles of frank. .\ ii;1111 11i;i1 c~nil~l~~iii similar 
to the slcevc inbiglli:l iol- .\I-III!- 1lilital-y police 
(color plate> ) i5 \10,-11 011 ll,f. ulq)c’i- kit sleeve. 
but no other natioii;ll c~~il~leiir 1, \\ 0371 on the coat. 
This e1111)l~tn iq rcl~~~:tt~~~l 01) I ‘I ~li(x. CX)Y. The back 
oi the policc~ UI;II lists :I rlt,w IIXI i1.c double fly 
cmbt~llisht~tl \I itll iotll- lmttoli- 
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Section VII. INDIVIDUAL EQUIPMENT 

I. Field Equipment 

a. l~b.l:r. llle (krlltan soldier h;~bilu:~ll\- ~vt‘;tr5 
his IwIt, I\-ith or \vithout ficltl equil)tiit.lit. NOF 
mill\; Ilw distetl mm kvears ;I blacl~ lrathcr belt, 
1 jut a \I-eb belt goes with tlw tropical uniiol-m. 
The bolt ;il\\ays is worn \vitb a steel Imcl& I~ar- 
iiig the I~aiich of service emblem. X11 ground 
forces 0i the Xriny (Herr) ha\-e a buckle em- 
bossetl \vitli 2 circular crest iii Ilw ceiitcr of nhich 
appc’a13 a11 eagle. The circle is formetl by the 
words “Gott mit ~11s“ above the eagle and a 
nxxth l~clow. The Air I’orce (L~rfte~fnf~) lx~cl& 

carrick an eagle in flight with 3 swastika in its 
claws. The figure is encircled by a nmxth. The 
~\rmetl Elite Guard (Wcrffr~ SS) buckle bears 

ait eagle ~\-li~w ot1t;ln~t~~li~(l \\.ings cstend acrcw 
tlic to]) of tlw lnicl\l~. l‘li~~ \vords “1leinr Elire 
Iieihsl l‘i-cut,” tii;~k~, 2 II(WI~ complete circle be- 
lo\\- tlic engle’5 wi1ig.s. ‘l‘iic. I)irtl rests on another 
sndler circle \vhich l)~;irs a sn.astika. Officers 
\vcxr bro~3i leather l)elt< lvitli a simple tongue- 
mtl-lm- type‘ llUCl<l~. I II tlic ficltl the soldier cnr- 
rics his cai-tri(lgcx 1~0~1~1~~s. In\-onet, entrenching 
tool. ant1 “brexl bag-” ~u~~w&d from this belt. 
\\71cn Ilot \v(.;lrillg tic,lcl wlllipnl~nt he wears the 
Iwlc ;lll(l l)IlClil~ alo11c. lLct;tl hooks in the field 
l~lousc help bolt1 thy l)c,lt ii1 IJaw. 

1). C‘AIUI:IIN.I~ I’oc.(.I I I:>. ‘l‘he usual German 
cartridge 1~~1~1~ ih nla~l~. oi lc~;~thcr. It has three 
wlxirate ~)OClii.tS, (xc11 Il~~ltlitlg 10 t-cxmtls of rifle 
;ilnmuiiitioii in t\\-0 clil~~. 71‘llt’ uniform belt slips 
through 1001)5 on tlw Iwli 0i tile amniunitim 

I‘i~UW -3.3 -Fir/d rqllipr~rlrt of tire Grrr~rnrr il7farltq 
roldicr (fro/it Gcw). The royfritlqc pourhrs on thr hclt 
t~rr pnrtinlly lzcld hy lcathrr smpcr~drvs. The “hrcnd hr,f’ 
ulld cc7rltcrrl s*ith clli, ayr rwrird 011 thr ri,qht hip. oml 
tire ciltwiiriiing fool crluf hyorlrt nrr rnvricd oii fhr left 
hip. The “hrcud bug” is 121111~1 011 flfc hclt. nd for ricw 
~~~rstrutio~~ purposes is sl~oxvz fwtlzcv fomlard //la/l ~mul. 

::iifltTr -34.--I;irld rql!ipmcrlf (rcn~ zIirw). ilfrsskit, shelter 
qrctrrtcr. niid n .rrilnll ~UJ!I lco11f~~7lfd uifdrr the slzeltcr 
qzctrrtrr) UPC strupprtl IO //I,, c-~~~r~lmt ,twrfi. The caxtem 
lrn11~7.r from thr “hrd 1u7!/ ” / llolclrfcd froops carry the 
1~7rrt1~c11 IIJI ihr hrerti htr~~‘.c / i,c~lsi-lrcl~rtl fittiyqs). Thr ~lppcr 
rl!d 1Jj /l/l, l/rct(ll gtr.c Irr,r.rl~ I ,Jwicv is .ctc.cprrfdrd hy n sling 
OZYY llzc slluuldcv, ,rrhilc t/r, YL‘CIF ~~td is hrng on the belt. 
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pouch, which also has a ring into which the cart- 
ridge belt suspenders may be hooked to help 
support the equipment worn on the belt. Kor- 
mally two pouches are worn, one on each side 
of the belt buckle, allowing the rifleman to carry 
60 rounds of ammunition. However, soldiers who 
are not expected to use a great deal of ammunition 
receive only one pouch, and a leather loop with a 
ring is substituted for thv second pouch to hold 
the cartridge belt suspenders. Other types of car- 
ridge carriers include submachine-gun ammuni- 
tion pouches, engineer assault pack pouches, and 
bandoleers. The submachine-gun pouches. n(JW 
usually made of webbing, hold six clips. They arc 
about 9 inches long and are carried in a mamler 
similar to the ordinary pouch. The 120-round 
bandoliers, usually of camouflage pattern. are 
worn by paratroops slung across the chest. They 
are held in place by loops slipped over the belt. 
Medical soldiers receive single-pocket, leather, 
first-aid pouches which are somewhat deeper and 
about two-thirds as wide as the ordinary cart- 
ridge pouch. 

c. ENTKENCIIING SHOVEL. Although some of 
the old-style German entrenching shovels, tvhich 
are like the old U. S. army shovel, still exist, 
most German troops are equipped with the stantl- 
art1 folding shovel, similar to the standard C. S. 
entrenching tool. The German shovel consists 
of a 6 by 8%-inch pointed steel blade hinged to 
an l&inch wooden handle. The hinge is provided 
with a threaded plastic nut which locks the blade 
in any one of three positions: in line with the 
handle for use as a shovel, at right angles to the 
handle for use as a pick, or folded back against 
the handle for carrying. A leather case for carry- 
ing the shovel is suspended from the cartridge 
belt on the left hip. Since the shovel serves as an 
adequate pick, few entrenching pick-mattocks are 
used. 

d. BAYOIGET FROG. The bayonet hangs from 
the cartridge belt in a leather frog just ahead 
of the folding entrenching shovel or directly over 
the old-style entrenching shovel. A loop on the 
shovel case holds the scabbard in place. 

e. BREAD BAG. The German soldier carries the 
bread bag (BY&be&cl) on his right hip, SUS- 
pended from the belt. This duck bag holds toilet 
articles, the field cap when not worn, a towel, and 
other necessities of the combat soldier. Dis- 
mounted personnel carry the canteen snapped into 
the left hook on the flap of the bread bag. It is 
held securely in place by slipping the strap which 
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Figure 25.-Pnrorl~utists bnrldolic,r. Izoldiag 120 rounds 
of niilmurritiotl ilr rifli~ J.lips. 

runs around the calltcen tl11-0~1gl1 the loop on the 
lower part of the bread-bag tl~p. RIounted per- 
somiel carry the canteen on thv right side of the 
bread bag. Formerly a special strap was used more 
frequently to allow the breatl bag to be slung 
over the shoulder. 

f. CASTEES. The canttell. \vhich holds nearly 
one quart. has a felt cover. The canteen cup, 
either round or oval. is str:~lq~~l upside down 
over the mouth of the cantc.rll. Tllc first of these 
German canteens wl’erc m:~cl~. of aluminum, but 
about 1932 a fe\v were made (Ii a plastic impreg- 
nated wood and recent once 11:~~ IKY~ made of 
enameled steel. I\Iountain ti-01q1s rccei\-e a slightly 
larger canteen. Special medical canteens are is- 
sued to medical troops. 

g. GAS ~\~AsE;. The only othc~r item which 
commonly is suspended in 1~11-1 from the belt is 
the gas mask in its metal car{-icr. The top of the 
carrier is 11cltl by a strap which I-UIIS around the 
right shoulder. Thv bottom ii l~ookcd to the hack 
of the belt. Paratroops recci\-r a special fabric 
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gas-mask carrier to reduce the danger of injuries 
in landing. 

2. Combat Equipment 

a. CARTRIDGE-BELT SUSPENDERS. There arc a 
number of different types of leather cartridge- 
belt suspenders issued to German troops and web- 
bing counterparts for use with the tropical un- 
form. The commonest of these arc the infantr! 
suspenders. These are issued to combat troops 
of infantry divisions who also receive the conl- 
bat pack and the Model 39 haversack. The in- 
fantry suspenders consist of straps I\-ith hooks 
on the front to attach to the cartritlgv pouches 
and a single broad hook in back, which is slipped 
under the cartridge belt. D-rings on the back of 
the shoulder straps may be used to holtl the top 
of the combat pack, the haversack, or other caquip- 
ment. The bottom of these suspenders are hcltl 
by auxiliary straps riveted to the suspenders in 
front just below the shoulders. Other common 
types include officers’ cartridge-belt suspenders 
and cavalry suspenders. 

b. COMBAT PACK. Thr normal infantryman’s 
combat pack is a webbing trapezoid lvith ;L re- 
movable bag buttoned to the bottom. A single 
strap on the top half of the ~1~ irame is used 
to attach the mess kit and two straps at the bot- 
tom hold the shelter quarter. tightly rollrd, over 
the small bag. There are hooks at all four corners 
so that the combat pack may be attached to the 
infantry cartridge-belt suspenders. Aq small pocket 
on the inside of the bag flap holds the rifle-clexn- 
ing kit. Kormally the tent rope. one day’s iron 
rations, and a sweater are carried in the bag. 
However, many times the rope, tent pole, and 
pins are carried rolled inside the shelter quar- 
ter. If necessary a horseshoe roll of overcoat or 
possibly a blanket may be attnchrtl to the combat 
pack by three straps, which run through the rec- 
tangular eyelets on the top and on each side of 
the pack. 

c. NESS KIT. The mess kit, formerly alumi- 
num but now made of enameled steel. is usually 
carried on the combat pack, although it is some- 
times attached to the bread bag in thts same \vay 
as the canteen. Similar to the Russian a~ltl Jap 
anese mess kit, it consists of a kind of deep pot 
with a cover which may be inverted for use as a 
plate. 

d. SHELTER QUARTER. The German shelter 
quarter serves both as a tent and as a poncho. It 
is highly water-repellent duck cut in the form of 

Fic/itrc _36.-I;o1fr shc~ilcr ,juarfcrs pitched as a pyramidal 
tent. Tlwsc carry the II ‘afjerr-SS carrmlflage pattern. 

an isosceles triangle :il)out 6 feet 3 inches along 
the base and 8 feet .i inches along the other two 
sides. There are buttons and buttonholes on all 
three edges. The shelter quarter is covered with 
a camouflage mottle, either the characteristic army 
camoullagc pattern or tli~ usual ?VQflcn SS pat- 
tern. Some have different patterns on each side, 
greens predominating on one side and browns on 
the other. Each soldier also is issued two tent pins 
and one ten-pole section for USC when the shelter 
quarter is made into 2 tent. Ordinarily four men 
pitch their sections tcgc+her to make a small 
p)-ramirlnl tent, but c0her combinations are pos- 
sible, thv most commons of which are eight- and 
16-man tents. The eight-man tent is constructed 
hy erecting two three-sided pyramids and but- 
toning an inverted shelter half in the space be- 
tween them. The 16man tent is made by join- 
ing four of the long sides of the eight-man tent. 
A regular, four-section, pvramidal tent is erected 
on this base. This tcailt s;antls over 9 feet high. 
\I’orn as x poncho, the shelter quarter provides 
god protection from rain because of its excellent b 
I\-atrr-repellent property. The soldier’s head can 
be thrust t!lrough a slit lvith the narrow point of 
the triangle in front. The tn-o rear points are 
Ijrought for\\-artl ant1 I)uttoned together. Slits are 
Icft Olin ior the armb. around which the poncho 
tit-apes almost as if it has sleeves. iLYotorcyclists 
can fasten the shelter quarter around the thighs. 

3. Other Packs 

a. MODEL 39 ~TAVEKSACK. Troops to whom 
the comhat pack is issued also receive the Model 
39 haversack. This s;quarA~aped canvas pack, 
reinforced lvith leather, has no attached shoulder 
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Fi,qure 27.--T& sh~ltcv gzmrtcr ZUOY,Z us a jw~ho. .4 
lf’c7ffu-SS qzmrtcr is Sl1OWI. 
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straps. It is attachetl to the ini;illlr!, c:lrtridgc- 
belt suspenders by. four hooks like those on the 
combat l’“‘k. SCrvicc s110cs. t\Vill trousc’r-s, :I xt 
of brushes. ant1 other nece5sar>. items arc car- 
riul in the main x&on of tllv 1)aCk. ‘I-owl. 
socks. aen-itig kit, ant1 shirt arc carried in tile 
flap p0~1~. The wnt-1dc s~dicm ;ml t\vo Wit 
lqs are cnrrictl at tlw t1q1 of tlic. 1d\- I)et\veen 
the nmin p011c11 ant1 thr. flap 1” ~1lCll. ‘1‘11~ over- 
coat or a blai~ket nia!. IK* c;~i.ri~,il on the pack 
in ;L li~~rseslioe roll. Ii ioi- 5onit nx~rm 110th the 
lia~ersack ant1 the c.1 Inllut 11a~‘l, l~;~\-e to I)e car- 
rivtl at tlic sallit’ time,. tl1t. cCmllKll ] IXk is 11ooketl 

into the rings on the lipp~r c~lx:c. c if the haver- 
sack flap ant1 scYY11-cY1 II\- the lnlll~ Ill \tal, 011 tl1c 

flap. 

1). I\lonm. 34 HA\.EK\.\( I<. .-\I] olfl~~r type of 
ha\-crsack still l)eing ix.uccl to wme (;erman 
solditm is tlic RIotl~~l .i4. This i\ \iiliilar to the 
Rlotlcl 39. but is iiitentlul to carI-! ~111 tlic holtlicr’s 
ecluilmient. 

c. ;\IOUNTAIN Rr:c~ri.~.\c.~<. ‘IlIt tlrities :md 
equipment of niount:liii troo1)s rc,cluirca a mm 
versatile pack than the ~;I~I.KKI~. ‘l‘hc mountain 
rucksack is a largtb olim-tlral) bacl, wit Ii ;tttachd 
shoultlcr straps. There ii a 1;~~~~ lxdict on th? 
outside below the cover flal). l .cxlllcr 1001xi fncili- 
tate attaching articles 10 thy out,5itlv. ‘I‘hc rucli- 
sack rests lower on tll(, 11ack thall the haversack. 

(I. I,llffTL’fZrff’ Itt-('li.S.\C'l<. Thf~ tlesign of the 
Ltrft7cwfc~ rucksacli i5 ~iniilar, 1111 I\I& i1ot itlen- 
tical. to that of thy mcnlllt;1in rucl,-;~cl;. The chief 
difference is in color: tlic~ .\ir Fi~rw rucksack is 
blue-gray. 

e. TRoI’I(...\r. R~-~~K~A~-I;. ‘1%~ t ropicnl I-lick 
sack is siiiq)lrr than tlica nicnuitnin a1lt1 l.lrffwflffC 
ruck5acli. Fl~~~lis at the umlers -1ia1) into rings 
on tlic~ cxtritlge 1)vlt sus1~~iitl~rs. 

f. .~RTIl.I.I~RY l:t-c.lis.\c Ii. .\l-tillc~lyllctl receive 
tlit. artillc.ry I-~ick~~k. colisi5ting c pi a full marcli- 
iilg 1~~li ant1 a combat 11ack. 

:i’, SAIHmxA( is. Until Jtily l’U-1 n pair of 
satltllel~;~gs \vas issuctl to each Illcrtinttd soldier. 
but since then satldlclng5 arc coi~5i~l~rctl orgnni- 
zatiotial ecluipiiiciit. It is lmdnl~l~~ that the sup 
plies of the old hlotl~l 33 now are nearly ex- 
hausted. It is being reldacctl 1)~. large ant1 small 
saddlebags. The larcc saddlt~ba~ is the “bors~” 
pack. Its contents inclutle tiles; kit. horseshoe. 
eight nails, four callis. calk fa.4cmer and hoof 
cleaner. surcinglc, cut-r!. comb. lnrrse brush, and 
pail. The small satltllclng, carric,(l on the right 
just behind the rider, carries the 9 )Itlier’s personal 
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equipment. Sweater, iron rations, rifle-clcnning 
kit, toilet articles, tent rope. shoe-cleaning gear. 
and towel are carried inside the hag, \vhilc the 
shelter eluarter is strapped to the outside. I-ifteen 
rounds of ammunition are carried on the cover 
flap. This small satldlebag may 1~ used as a 

comhat pack if the rider must dismount. T~I. 
hooks on the four corners snap into the rings 
of the cavalry cartridge-belt susp~ndtrs. ‘l‘h~ 
mess kit is removed from the large s;~tltllcl~g and 
stralqxd to the outside of thr small sacl(llelq 
when it is used as a comhat pack. 

h. I<NGINEI:R AssAvr.~ I’.~cK. OIW engineer 
assault pack is authorized for ever\- fire coml)nt 
engineers. It is used with the infantry cartritlgr- 
belt suspenders and consists of a canvas pack 
worn on the back and two canvas poucl~es used 
in place of the regular cartritlgc pouches. TWO 
smoke pots are carried in the top of the pack 
and a 3-kilogram 11oxed demolition charge in thtb 
i)ottom. In atltlition, the mess kit, which fits in 
a special pocket, and shcltcr quarter arc> carrietl 
in the pack. The pouches hold egg-shaped gren- 
ades with rifle ammunition in side pock&. ‘I‘hcw 
is a special pocket on the right poucl~ for a gas 
mask without carrier. The men to whom this 
assault pack is issued also receive Riotlcl 39 havcl-- 
sack, 

4. Special Mountain Equipment 

Special equipment issued to German mountain 
troops is wry similar to civilian niountainccring 
equipment. Manila rope ahout x inch in tlianiet~l 
is issued in lOO-foot lengths for iiiountain climl)- 
ing, but it, of course, serves many other pur- 
posts. The equipment of German mount;Lin 
troops also includes ice axes, IO-ljoint craiiipoIis 
which are strappd to hoots for lwttcr trnctioll 
on ice, pitons, snaplinks, steel-etlged mountaili 
skis with Kandahnr type bindings, ant1 small o~nl 
snowshoes. Small, light-weight, A-shaped teiits 
are issued to mountain troops. Ret1 avalanclic 
cords, avalanche shovels, and avalanche probes 
arc provided for rescue work. 

5. Special Winter Equipment 

Ski troops in flat country are issued lighter 
skis than those given mountain troops. Thcit 
skis are not steel-edged and have a special hind- 
ing designed for cross-country trawl. This bind- 
ing clamps securely to a metal plate screwed to 
the bottom of a special wooden-soled canvas over- 
boot. Since all the plates are the same size. the 

I~‘icjrwr 2?--.4 TT’trfr~l-.YC‘ iil~~ic~itniir .rrr,qrif~at teochcs the 
!~.sc’ of ic t’ t1.r tr11d CJ.CCIII~~ I/I \ tL’l~ilt, .ciwull7till!/ tlrc dcscmt 
,I/ i,ti //c \/,I/?~. 7’11,. ~aiii~r<~i~.s t,r, sfi~~~~~rtl to ski- 

i;i,Jri~ilIri,i 11,wt.s. 

“‘--“T . c,~ 

/‘i,uwc ~Y.-(;c~~IMII pu~-k JIVMCS for lmwy ~enpo~rs are 
spi.i.inliy dz.si!/il,yi for lh o : wtl.r /I/+ IIYC’ illtrudrd to cavry. 
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binding fits all men, making the skis interchangr- 
able. Small sleds, known as akajas and looking 
like small 7-foot, flat-bottomed canoes, are used 
to transport supplies and heavy lveapons and 
evacuate wounded across snow. There are three 
types: the double-end boat. akaja, the weapons 
akaja, and the plywood akaja. Also, other types 
of sleds are improvised. 

6. Miscellaneous Equipment 

a. DISPATCH CASE. Platoon and squad leaders, 
master sergeants, messenger carriers, and similar 
personnel wear a black leather dispatch case on 
their belts. Previously this case was issuctl to 
a greater number, but in 1943 the issue was re- 
stricted to conserve leather. A leather map case 
with a plastic window fits inside the dispatch 
case. Several pockets are sewn on the front of 

the case to accommodate seven pencils, rules, map- 
reading instruments, and other equipment. 

b. PACK FRAMES. Pack frames, which are 
used by German troops to carry heavy weapons 
and other heavy or clumsy loads, particularly in 
difficult terrain, are somewhat similar in appear- 
ance to the metal tube frames sometimes used with 
frame rucksacks. There is no universal type) hut 
rather special ones for each type of load \vith 
special tubes and shelves to accommodate the 
particular type of equipment carried. 

c. GOGCLES. The commonest German goggles 
are the plastic-lens folding type, made with both 
clear and amber lenses, one of each type fre- 
quently being issued to each man. These arr 
the “sun and dust goggles” which are issued to 
all members of motorized or mechanized units 
except vehicle drivers and motorcyclists, who 
receive a heavier model with smoke-colored lenses 
and leather, synthetic rubber, or felt framtas. 
The heavier goggles are also issued to some anti- 
aircraft gunners and sometimes to mountain 
troops, although mountain troops frequently get 
the plastic goggles. 

d. FORK-SPOON. A combination aluminum 
fork-spoon is issued to each German soldier. 
The handles of the fork and spoon are riveted 
together so that when extended the fork is on 
one end and the spoon on the other, but when 
folded the handles lie together and the tines 
of the fork rest in the bowl of the spoon. Since 
the over-all length folded is only 5% inches, this 

l~i~~trrc 30.--1:11rl fol~‘c/ .ct~l;‘t‘ (ZTsbit A~oclit~r) ill lfalf-o~~~lt 

f~~.citii~~r. I I ‘lrc,u i-likrt~rl, lli~~ ilfl.i- of i. s/lit jud fohlcts fits 

iusitfe cl/id is fir/i\ pi-i~Ic~.tcd ,!;jrrliisi /~~~~~cl.kciyC. 

combination utensil is c>asilp c;il-rietl. It is much 
simpler and lighter than a cotl~l~illation strainless 
steel knife, fork. 51)c)on. antl soinetimcs can- 
opener issued to German troop< during the Afri- 
can campCaign. 

e. RATIOS HEATEKL .i si~:ill gasoline stove. 
I\-vigliing a little over a 11oul1~1. in ishutatl to special 
units such as mountain tr0ol~5 \\.lio must operate 
~untl~r difficult coiltlitions 1 jut liC't'1) a high clegrce 
of niol)ilit!-. -Tlii; stun-c’ \v~)rl\-i 11y burning vapor- 
izttl gasoline. I jut it 11X< 110 1)1'~'5~1~1~r I)ulllp. Pros- 
sure is I)uill III’ I)!- heatin::- the I~urner with gaso- 
liilv or fuel tal)ltlts l)urllt in ;L s;111;111 cup below 
the tallli ai~tl ninintain~~(l 1,~ lht. h?at generated l)y 
thy stovv itself. 1101-c \vitl~~l~ i~ue(l arv fuel 
tablets, the ~oinnioi~~‘t of which is lC.shit: tablets 
of h~,xaiii~tll~l~.i1~, tetraniinc. .l‘he iucxl is packed 
in a paper carton \vliich is c:lr-rietl in the fuel- 
tablet sto\-e ( l~shit I<o~li~~v’), III tlic carton there 
are four cakes of li\-e talllet> ~2~11. one or mart’ 
of which may IX, 11rok~11 ii-1 1111 the cake and 
and hi-net1 at :I tinic.. ‘l‘hi- iuel is extremely 
cfficicnt. The fuel-t:il,lrt >to\ (’ is Ill:Ltl~~ of thrcY> 
sections of zinc-coatec! stc.cl. ‘I‘\\.0 itlentical sc’c- 
tions, which form tlic. cover ii1 tllc‘ closet1 posi- 
tion, ant1 111~ 5itlr5 ant1 111~55 Lit supl)ort in the 
two open l~nsitiotis. arc’ ;Itt:lclic.(l to a third s&ion, 
by a groiimict liingr. This thirtl section is a 
shallow pali on \vhiih the t;il)lets are burned. 
Dimples in the. tllet:tl ;It apl)rol~ri:~t~ I)ositions hold 
the sto1.e in either- lllc c.10~1. half-open, or open 
positions. 
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FIELD UNIFORM, ENLISTED MAN MOUNTAIN UNIFORM, NC0 
Pvt. KcJr odd bmded dgmng 10 co11.1 03 shorn .,n 1st ‘91. double deeve bra,d on rleere. d,Aerent,o,c, I 

1st rgt Of Mo”nto\n lnlontry from morter ‘erge”“,, 

VERCOAT ALL RANKS 
7,. ,q. 1L1m </II g~nc’o! 3Rirer. weor red Iape, 

I r.,> .m CJoic bvw,n. 

MOUNTAIN TROOPS’ CAP BADGE 
#darn on Ihe left de 0, the iop 

MOUNTAIN TROOPS SLEEVE BADGE 
worn on the rmgh, LIewe of coo1 on0 OVPI-OCI 

SERVICE DRESS, ENLISTED MAN 
Pv+ 111 ClOll, porode “nlform CO”%lSfl of Iome ““lb,rn 

wth “O’chl”g boo,, 

PARADE DRESS, NC0 

PLATE I 
OIL> I, ,. ‘0.2 I markmanhp .r,rd far no* 

rnl,SI nn.d officer, and men 
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GERMAN ARMY UNIFORMS 

SERVICE DRESS, OFFICER 
Lf co,, COO, II re mode Resrhrwehr coo1, normoi rerr- 

Ice root rerembler EMS 
MO, 

FIELD GRAY JACKET 
As “,orn by SP ,“fantry g”““err. TD .nd o.mYl+ g”“- 

ners “,eor Sk”liS 0” CDll.a, pot&r. 
MC 

FIELD UNIFORM, OFFICER 
o’f,llery. he Relchwehr root may OIJO he 1 

LII on or&nor” Reid coo1 

FATIGUE UNIFORM 
>s*er wgeont fot,g”el a/e IIJYd I” IPVPiOl ‘i 

l”‘i”d\“g white and block 

r- : r- 
: iL D 

or- BLACK r Zf!. L~VIFORM 
“_ ,, /,, ^ I> l”, . ..k 

I,’ ,,) /.. 

,‘n,s, b ,> 

Mi)ii :i IH’C ! F ( CAT 

l,lli, r/,8< /,. Iv,; )“*, po 
.! 4 

PLATE II 
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JAGER TROOPS CAP BADGE 
Warn on he Id, de of ,h? co,, 

JAGER TROOPS >LEEVE BADGE 
v.o-n 07 the ‘,ghf ,‘er”P of Ihe <_1”) “lid OI,, 0, 

SUMMER UNIFORM 
1st ,g, of ioger troapr. “dorm may <O”~,Sf of rhor,, 

shmr, and trop,m hehd 

MOUNTAIN WINDJACKET 
WOlSI by mounfol” and hger froopl and by l”O”” 

t”NnLerl of the German Labor Ser”lce 

MOUNTAIN PARKA 
rewrllhle rmdproaf. wote, ‘epeliont “dorm ll”, 

CI rhlte .nd ton de 

_I I 3 TM-E 30.451 

CAMOUFLAGE JACKET 
i. ~ Ic,Lmh,l., *he 55 p”Ilo.Pr ,o<w but 8% 

/ Q,.r, ,I In cdor ><b”e 

WINTER UNIFORM 
.%, /MC ,“~l,,l”, ha% the rererre de 8” PI.,” 

_I ” ““, Ol,, cola, pctternl 

PLATE Ill 
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GERMAN ARMY: INSIGNIA OF RANK 

GENERAL OFFICERS iGeneroleJ 

I 

Shoulder straps ore the main indrcotton of rank P!oncomm,>r d nii’Lvr% d”trroFir,erej 
ore further distinguished by o braided edge so the collar tnrlr ,~rwce, fieid, and 
fatigue CDD+S Certain noncommirsloned oFi;,er< vcly weor oft -rx ur term, and daspense 
with the braded collar edgtng lllurtroted belox are :top *o b, 3. q,- :ollur patch, shoulder 
strop, and the type of rqnk ,ns,gn,a worn or oath sleeve< I* weroll, w,nter IU,,S and 
like uniforms. 

-- ~-- 

I 
GENERAL OF THE ARMY GENERAL 

Gener.,~c,dm.rsrh.ll GPnerclobPrrt 

FIELD OFFICERS iStobroff?rwel COMPANY OFFICERS 

COLONEL LT COLONEL MAJOR 
Oberr, Oh&“t”.“f MOW’ 

(General SOA Corp., Artillery Chemical Worlare Troops 

NONCOMMISSIONED OFFICERS (unteroffizlere~ 

PLATE IV 
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GERMAN ARMY: INSIGNIA OF RANK 

ENLISTED MEN 

Corporals in the Germon Army are nof roted :nancomm,woned officers, but ore placed 
among what amou,,+ 10 ieverol grader of ~‘,i:,ter These grade, may weor the sleeve 
insignia shown below (chevronr or p~pi on th <, , ,mt, OV~KOO+, fatigues. and on other types 
of uniform There are many classes of odm\n~~~rotws ofir~als; examples of a few typicol 
ranks and closes ore shown Such oficrJs ,-‘r:/ be dsstlnguirhed by their basic color of 
arm, which IS dark green 

OFFICER CANDIDATES NONCOMMISSIONED OFFICER CANDIDATES 

ADMINISTRATIVE OFFICIALS -~ryptco~ rank inr,gnio 

L 

NCCI CANDIDATES ARE “Sua. ” RATED 45 * GRADE Of CORPORAL 

NC” CANDiDb~t 1 .,,,, +, Ah, ,A,,,b ERGANLUNGS 
“nle.offil,p,eoiiln,ltr *up I A L I, CANDlDATE 

nlnliireli ‘,I nr 1  ̂ ,f,,,, ,,,, ,, ~ ,, Un,cri”hieronworfel 
)I II 4c,,llery 

CHAPLAINS OBSOLETE COLLAF 
PATCHES 

i 

PLATE V 
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GERMAN ARMY:COLORS OFTHEARMS 

Colon ore the boric indication of ormr (there ore no 

services in the German Army). Color of arm is usually to 

be found on shoulder strops, on the service cop, on old- 

style field cops, and on collar patcher of line officers’ field 

uniforms, and on collar patcher of service and dress uni- 

fxms. Piping in the color of orm oppearr on service and 

dress coots and trousers. In the instances recorded at right, 

letters on the shoulder strop Indicate either a seporote 

arm using the some color OS onother arm, or else 01 

further subdivision of function wtthin on arm. Numbers 

and letters moy also be used +o designate units. 

SPECIALIST INSIGNIA: OFFICERS AND NCOs 

@ 
cl 

i-2, 
6’ .s % u Qu 

wxT*~ss ENGINCERS 
Fe.,“ng.p,on,ere 

“ETEPINARI--- MIDICAL PERSONNEL 
Y....,?” So”.totrpcr.o”.i 

--- 

hDM,N AND P/IIMP 
I&D 5PECl” BR, SPFCIALIST 

SERVICE SERVICE 
Wehimorhlrlr 1, ,nfe”danl”r ““d 

lohimclsterd!cnrt 

MUSICIAN CIFFICERS 
M”l<k~“.p<r~cnf.n 

Muilkmelrtcr 

Specialist officers ond senior NCOr ot the arms may weor 
special symbols on their shoulder straps in addition to 
the color of their arm. Speciolirt officers appointed be 
cause of special qualification (Sonderfbhrer) weor such 
symbols only if they ore medical officers; otherwise they 
v,ear the collor patch shown above, ond the type of 
insignia of rank shown o+ right. 

PL*TOcm Gi. L,PECiAi MEDlCAl LT 
SONDERFII’II I K .Fqroizl 

Iuyiuh.. 

PLATE VI 
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GERMAN ARMY: SPECIALTY BADGES (NCOs and Enlisted Men) 

TM-E 30.451 

The follawng badges ore worn on the lower right 
arm of the coot and overcoot. The sysrem of 
designation illustrated on the first three farrier 
badges applies to the various other specialty 
badger, the lozenge insignia being peculiar to 
forrier instructors. The new specialty bodge for 
supply sergeant is bored on unconfirmed reports, 
but the design is believed to be approximately 
occurate. 

e 0 
MEDICAl ENLISTED 

PERSONNEL 
So”ifolr”“ferperrona, 

@ 
a 0 rc 0 4 

FORTRESS ENGINEER 
SERGEANT 

Fertungrpmnmr Feldrebe, 

FORTlFlCATlON MAlNTENANCE SERGEANT Woliicldrebei 
PAYMASTER CANDIDATE 

Zohlmeirferanror(er 

‘he following specialty badges ore also worn on 
he lower right arm of the coat and overcoat 
While candidates may wear the strip of candi- 
late’s brad (see forrier candidate above), they 
lo not follow the some system of designation by 
araided edging as do the specialists above. The 
niper’s badges ore portly insignia of specialty, 
Ind partly rewords for octuol achievement in com- 
tot. They ore to be worn over any other specialty 
lodges worn on the lower right arm. 

MOTOR OR ARMD 
MKHANIC ZD CLASS 

Kdreug, 
P.nrerxor,e /I 

l CD 6 
GAS DEFENSE SERGEAh 

GOSd”,l”“kV&~,ei 

\ NORN ON LOWER LEFT ARM UPPER LEFT ARM 

MUSICIAN'S BADGES con bofhshouldersl MARKSMANSHIP AWARDS: PI ~~riubstrtvteton~forswords~ 

Cord color shield desigr and number of acorns (shells for 
ar+illeryJvory to producv I ? grade5 Fourth grade shown. 

PLATE VII 
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GERMAN AIR FORCE UNIFORMS 

FIELD UNIFORM, EM, FRONT 
FIELD UNIFORM, EM, REAR 

Pr,; older %r+ co‘31 0s shown may be worn by officer,. 
Pr,. cqYlpmc”t rorrled I, ,lrnllO. to ha, of the &,“,a” < 

NCO,. and enl,,,ed men. 
Arm”, except ‘or 1&e 

MOUNiiilh UNIFORM, NC0 
‘i ‘4’ ,ot%<ell “,. \ llel psps”g “Inng lop ed 

fh? (,,, 10,” cr” ‘“ln”p 

PARACHUTIST’S UNIFORM SERVICE DRESS, OFFICER 
Sf.R qt. ,hc “tlghf blo”,c” .ho*n may be lo,” by Colonel; GAF permn.l may lea. thll <a01 wth the 

.a++ typer oi GAF permn., rdl~r b”ttoned .a, ,hc neck 

,‘lERCOAl 
,I 1,,$ ,,C*r I a/n  ̂ Ih o”p’opr,ufe 

I,. ,ii L~c,,LI,I.III 

PLATE VIII 
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GERMAN AIR FORCE UNI 

SUMMER UNIFORM 
Sgt. breeches “IO” ‘eplcce frO”lerl ,horn Sh,rt and T 

.ho.t. “lo* ol10 be worn 

PARACHUTIST JUMP SUIT 
Tech qt. other llmllor ,yper. both plo,n and CDrnDY I 

flaged. may be encovntrred 

WINTER OVERCOAT 
he.vy lheepli n o”er<oo1 (5 10.” h, LP”triFI ,,,, 

“7-n monnlng Ifotlc dekr,ri 

FIELD JACKET 
I+ ‘ergeonf thll ,det II YIYOll” -0,” h\ mr,nlrli 

of pororhute di”,,,OPi 
A .,, 

,L.MMFR UNIFORM, OFFICERS 
, ,- r ,thrr *no!, 0, rstb 9’01 ,,OUIP 

I?. ‘. worn I.” n,pri 

FATIGUE SUIT 
5 r wlr 83 SSl”<.d m rrevm green. tan 

. t Y) ~“rrr,d cloth 

PLATE IX 
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LIGHT FLYING SUIT 
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LINED FLYING SUIT 
~rYtPnY”t the ,umt ,dl”sfroted II ‘“PICOl 0, ,hr 

“Or~OYs 1hned tl”,“Q I”,!, 

iaria I 3VFRALL 
-,,~7 /. ,,I ,,; i ‘I/, ,181 I> ~01 “?I 3 1 

 ̂ )) .1. - ..I, ,,/ 

SUMMER MOTORING COAT 
2d iheufenont. KOr wear the type of rank 1”“g”lc 

“z.,rn on ,he,r fotlgue cO”erOl/l 

STANDARD MOTORING COAT 
Tbr <ao, may be buttond I” Ihe lome manner 05 Ihe 

Ivmmer motor,ng C”“f 01 left 

FLiER S Lt~ill,ER IAChE 
‘53 jr ,>r N10, ,, 2,. \ ,,, ..I ll.,,lher 

,.-q ,, 1, ,pc 
“. 

PLATE X 
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GERMAN AIR FORCE: INSIGNIA OF RANK iCollorpotch.shovlderrtrop andcoveroli i-l,o 

GENERAL OFFICERS IGenerolej 

TM-E 30.451 

FIELD OFFICERS fStabsofizlere/ COMPANY OFFICERS 

a q CAPTAIN COLONEL 
Oberr, 

22nd fiok Reg, 

LT COLONEL 
ObW.tk”t”O”t 

Cenerol stofl Corp. 6th rIoi Regt 

NONCOMMlSSlONEO OFFICERS--rms: ) Antiaircraft: Houptwochtmeafer, Oberwachtmeister, Wochtme~>.~ Untrrwachtn 

1 Other Units: Houptfeldwebel, Oberfeld webel, Feldwebel, Unfeifi~idrvehc: 

PLA XI 
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GERMAN AIR FORCE: INSIGNIA OF RANK 
iNLISTED MEN 

: 

PR1”4TC 
B”“iddd 

<>n,ti”<f,o” Troop. Signal Troop. 

IFFICER CANDIDATES NC0 CANDIDATES 

NC0 CAND1DATE 
““,*,ORill*,.“W.,t~, 

i”CW Gclrcller’ 

ERGANIUNGS NCCJ 
CANDlDATE 

““fd”h,~..WOd~~ 
VOLUNTEER OFFICER 

CANDIDATE 
‘ohnsn,“nk~r 

v&ly bc 0”” rant) _ 

OFFICER CANDIDAn 
Fahnrirh 

5th Flak Rcgt 

i 

GERMAN AIR FORCE: ENGINEERING CORPS Engmeerr having lo do with mechanical engtneer~ng rhe German Au Force 

( ADMINISTRATIVE OFFICIALS) 
belong to a rpeciol corpr and are dtrtlngutshed by ~,I-IO ra.lk lnrignio and 

Sf xci al designations of conk All ronkr we xnk CI dr of ,he,r ierv,ce 

II /I c I 

MAJOR 
Fli*pr- 

S,.h#“g~“l=W 

1s LlEUllNANT 
FLCU. 

Oberlnor err 

CCJLONEL 
Fbger- 

Oberrfingcnisur 

LT CO?ONEL 
FhgW 

Obcrmbmganis”r 

CMTAIN 
fhger 

“O”ptl”genievr 

MAJOR GENERAL 
Flisgcr-Gsneral- 
stabsingan~c”r 

BRIGADlER 
GENERAL 

flmger- 
Gsncrollngenle”r !- 

PLATE XII 
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TM-E 30-451 I MARCH 1945 

GERMAN AIR FORCE: COLORS OF THE ARMS AND SERVICES 

El 

Wh,,e 
GENERALS Generok 

C~~Wrn 1 Bloci 

.z.iNERAL i’bi CONSTRUCTION 
:c,>r~oi,t,!~ TROOPS 

i”~b.oRenba”rerb.nde 

-- 

I 

Gold Ycilo* 
FLllNG TROOPS 

FhgW”“ppe II 8,,*rn1 ‘..d ADMINISTRATIVE 
AYTIA PC RAl’ OFFICIALS ARilLLEQY b”/ an,) threr \er”l<P 

<OlOll shown 

of- 

El 

Gold “elIor FLYING TROOPS hkh,rm,r”ppe 
4 

Br,qhl PPd 
~CIPDNANCE OFFI .L 

“Ril,P P 
191 N”llp”.eir I 

Dori Green Wh,W 
GLNCRI\L OFFICER 

OFFICIALS 

I 

Gold “ellow 
SUPPL” SERVICES 
N.dX<h”bW”h~,k~ 

ix0 d Bee*- Pl”i 

SIGNA. 7900’ GAF tNGlNEEllNG 
,“‘tn”th, <nJP1l COlPS 

I,.cJenle”riorpl 
de, LdfiaRe 

A-- 

u Gold Yellor AIM” AND NA”” PERSONNEL DETACHED IN THE G/\F El 

bghl iircrr / J”l Blve Pl”i 
;I”ILIAN AlP GAF NAVIGATION 

TRAFFIC CONTP cowz 
9~~<hr,“%“h,,e~ No”f,‘e.liOrpS 

di?lrct Nhile line arms and services wear the same 

:olor on both shoulder strop and collar patch, 
m+e that all but one of ihe divisonr of the Corps 

)f Administrative Officiolr wear wo colors. The 

lasic color for most Administrative Officials IS 

lark green. 
L 

SONDERFLilfRER 
Specmhrt oficerr and NCOs, awarded commissions or ratings because of specmi quaiificotionr 

TYPICAL ADMINISTRATIVE OFFICIALS 

GENERAL OFFICER 
Mmktry Dircrtor VAai Gcnl 

Mmrterml Dlraktor 

PLATE XIII 
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GERMAN AIR FORCE: BADGES OF SPECIALTY- worn an lower left breort 

PILOT AND OBSERVER AIR GUNNER RADIO 
OPERATOR 

AWARDS 

The followmg awards ore 
for the fype of service 

mdicoted. They ore worn 
in the some place OS the 

specialty badger above. 

AIR FORCE PARACHUTIST WCXLD WAR , FLIERS 

AWARDS FOR OPERATIONAL FLIGHTS- Worn on upper left breort. Awarded in gold, mlver, bronze: 
laurel pendant may be odded to gold words, (IS shown 

SPECIALTY BADGES- Worn on lower left sleeve by NCOr and men 

e - 
A”TOMOTl”E EQUIPMENT 

ADMINISTRATORS 
@.nd for rondid.te,) 

- 
SEARCHLIGHT EQUIPMENT 

ADMINIST~nxS 
Srh~l”*srt*rgs,.t”.,rDlter 

MEDlCAL PERSONNEL 
S.7”dOtSpW‘C.“d 

SIGNAL EQUIPMENT 
ADMlNlSTRATclRS 

OTHER OrcJNANtE SGTS 
W.Ren”ntaroRnere 

GRADS OF TECH 

PREP SCHOOLS 
TELEPHONE OPEl!ATOR 

Fsrnrprcdmr 
TELEPHCJNE SERGEANTS 

fern.prechunt.roffilierL 

TELETYPE OPEI*TOrlS 
f~,“XhWib~, 

AIICIAFT EPUIPMWT *DMINISTR*TORS Fl”gZs”gge,.t”~WOf~~ 

TELETIPE SGGEANTS 
Fsmr~hr.ib”nt*rolfi~;~,~ 

AIR RAID WARNING 
PERSONNEL 

- 
RADIO SERGEANTS 

F”nk”o~ero~rws 
i(ADIO DlRFCTlON FlNDERS 

Pd,““i*r 

RADIO DIRECTION FINDER 
SGTS 

Pcilf”nk”“terofxz,e,. 

I 
PERSONNEL OF TENDER 

CRASH BOATS, ETC 11*010 INTEKEPTOPS 
HWCh‘Wk.~ 

LADlO INTERCEPTKIN SCTS 
H.,ch,““~““t~,offi.icr. 

ECHNICAL AVN PEc!SONNEI Pbag~rt~~hoilche‘ Psr‘ono, FLIING PE!iSONNEL 
Phgendcr Persona, 

FLAK PEFSONNEL 
(For 9 month,’ ,crrkr) 

Seemonnmhar B.otrperrc.r 

0 0 
SO”ND LOtATOP. CREWS 

HOdI*, 
SOUND LOCATOR. CREWS 
(For o*s, 1 yeor’, serwrs) 

MOTOI VEHICLE DRWl 
KroM.hre, ADMIN SGTS 6 TECH SGiS 

Yor~.i,“ngr”ntsroffillerc ““Cl 
ieidrsbd 

SIGNAL PERSONNEL 
NON SIGNAL “NlTS 

,~“o~c”n.Ehrirhtsnpcrlonol 

RANGEFINDER CREWS 
Entl~m”ngrm.l‘t~“,c 

Gold border for 1 “1 wni 

PLATE XIV 
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GERMAN NAVY UNIFORMS 

~_ _ _.^ -__ _ _ 

TM-E 30.451 

BLUE UNIFORM 
Worn by ot%err. rarront oPs<err. rhd and I,, &II 

petty OfiW% Lt ,g .hown 
worn 

OVERCOAT 
by oFherr. xmrrant 0ffire.i chd and 11, 

pewy aRkerr BP.4 , ‘ ,hoxn 

BLUE UNIFORM 
, I-0 L/(10 3d c/03, petty olTrer, and reamen 

WC, i<C iiV.d *,Ih $frsped collar 

PEAJACKET 
Worn by 2d and 3d clos, petty oPrer, and reamen. 

Note rol/or patch for BM 2, c. 
Warn i 

KHAKI UNIFORM 
‘f 011 personnel of Ihe Germon Nary Pani 

“9”10 for BM 1 c II horn on rh,r, 

PLATE XV 

ADMINISTRATIVE OFFICIAL 
A, +s,r oRrm.I, weor normal blue “nlfarm with 

( >tr ,ep,or,ng gold ,““g”,., 
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up.Jy,.$ -. ;. y-::’ 

GERMAN NAVY-INSIGNIA OF RANK FOR BLUE AND WHITE UNIFORMS 

TM-E 30.451 

m*TSWAIN s MATE 
1 c 

Bootrmonn 

‘HiEF BOATSWAIN 5 
MATE 

Shbsbootmo~~ 

I v v v 
LIEUTENANT 

K.pit?i”l.“t”.nl 
t4.r.l co.,, Arlillsry 

LIEUTENANT (is) 
Ob ml. “tnontz”r5.. 

Comnwnic.tion, 

ENSGN 
Leutnont I”, Sea 

Line 
SEAMAN cc SEAMAN ? c IEAMAFI 2 c 

1lh “‘“d XeWiCC Obsrgslr..rci Gd,dN 
H.“p,gdrsm 

L L 

SEAMAN'S SPECIALITY BADGES-,M:;"',",d,,,q", 
rolr for POr 2 and 

,i-, only II shown PETTY OFFICERS 2 AND 3/C 
These POs wear their corps insignia on oval 
badges as below. There are their insignia of 

rank. Boatswains wear single anchors and quar- 
termclrterr wear crossed anchors OS corps in- 

signia; other corps wear devices shown (I+ right. 
Note that in seaman’5 branch, a star replacer 

the boatswain’s anchor. 
0 Q 

SEAMAN ORDNANCE ENGiNEEl AIRCRAFT SPOTTERS 
Bootrm.nn.-la”lb.“n r\rt,,,eri.-M.rh.n,iar Fl”gmeidpsr.onoi 

tMdrO‘*, 

MOTOR TlANSPORT 
DRIVER 

Kr.,H.hrer 

NAVAL ARTILLERY STOREKEEPER MiNE MACHINIST 
Marine ArMeris “WWd,W Saser-Madl.n,ier Bo*Tsw2A/~‘s MATE COnvAIN 

Bo0flm.“ormoof 
Ob.,bOOthll.““t~..l 

PLATE XVI 
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GERMAN NAVY: FIELD GRAY UNIFORMS 
TM-E 30-451 

FIELD GRAY UNIFORM, OFFICERS FIELD GRAY UNIFORM, WOr, PO5 
Lieutenant (ig) Warrant Officer, Coast Amllery 

teutnont I”, See Oberfeidwebel 

INSIGNIA OF RANK FOR FIELD GRAY UNIFORM: OFFICERS 

I 
COMMANDER 

F,.gOltd.p+i” 
LT CCJMMANDER 
KOr”*,td.pifd” 

Flt C;RAY UNIFORM, SEAMEN 
Seaman, 2d Clorr 

Getreiter 

WARRANT OFFICERS, PETTY OFFICERS, AND SEAMEN OF NAVAL COAST ARTILLERY 

COLLAR P*TCHES 
FOR FIELD GRAY 
UNIFORM COATS 

PLATE XVII 
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lMED ELITE GUARD (WA IFFEN- SS) UNIFORMS 

TM-E 30.451 

FIELD UNIFORM, EM 
I+ W”&” 5s “OO,,’ weor A”“” <0”15 h”, IOnle II,,, 

we01 the ‘ye oi CD<ll d’ovn 

MOUNTAIN UNIFORM 
he LO”4 8, Ih? 55 coot ot left wbsch “IO” br rorr I ,) 

d/O. ,vrnrd down 05 “/ICI, 

5P G”?. REW UIdIFORM 
+ ,, , li,. \, .,I, * / ” :, ,‘( 

-.,. I I 1 a,, 
>/to, I. 

TANK UNIFORM 
ThN, Ys1~+olnl #I the IOrnC OS ,hc bkd ““,/or”. worn b 

/Crt”ln troapr 8” the Army 

TANK COVERALL 
TOlli L,CVI oi the WoffenSS ““‘) “~50 V.I.“. ‘ 8% 

cOmo”“oge “0” rerrrrsblr Lo~nllll’ 

PLATE XVIII 

iAMC &SE !A‘hET 
._ ,s ,i LI, /n;. .>,/,I. ,I IS iv, 

,<,:\,II h. .,b, hI L/,“l,” 
A,., , 
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ARMED ELITE GUARD (WAFFEN-SS) UNIFORMS 

SERVICE DRESS, OFFICER 
Wden ss oficerr “70” weor A’,“” CD011 lnlteod of 

type of ss coclt Nllurtrofed 

OVERCOAT, GENERALS 
Note Ihe 9.0” i.pel fmngs CRhe, ofirerr weor PI’ 

lopei. on fhelr overrootr 

TM-E 30.451 

SERVICE DRESS, NC0 
‘9’ Ihe coot rho-n 8, The A,,“” CO‘,! -h, 

oppeor WSlh pleotlei, oork,, 

CAMOUFLAGE SUIT 
n ss reg”laflonr bxhidd~“g Ihe “,ror,ng c, 

‘84”10 on hr I”<+ ore ,gno,d 

PLATE XIX 

:, CKCl)AT MO5 AND EM 
), Wllll r/j Ih. ll”,” orerroat Nofe 

II,, 1 ,t “\,g”,” 

*INTER UNIFORM 
11, 5% .I I,< Ird tr”“,,, harr be?” furnmhed 

 ̂ .)1 ‘$‘<S”l tip’ of pork. 
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ARMED ELITE GUARD (WAFFEN-SS): COLORS OF THE ARMS I 
I t 
1 t 

- 

I 

Burp”“+ Id MGD q 
Li”!,, Brown CONCENTR*TION C*MP G”*RDS 

L-l 

Gold Yellow 
CAVALRY AND 

MTZ ICN 

L! 

Lemon “cllow 
SIGNAL AND 
PIOPAGANDI 

TROOPS 

I 

Light Green 
MOUNTAIN 
INFANTPI 

crimson 
VETERINARY CORPS 

q 
Pl”k TANK. ANTITANK 7ROOPS 

- 

!?!I 

trlr,. Green 
2;‘ RIFLE i7EGTS OF 

“f CL-- 55 POLICE DIYS 
.g48.: L1 

Sk” llluc *DMINISTRATORS 

I-- 1 Gdb’:: “d;;:,ERS 

cl 

S.&non Pm, MILITARY GCOLOGlSTS 

m 

Dark CIrcsn 
RESERVE OrrlCtlS 

L-! 
W&en-SS troops wear collr~r patches similar to those 

of the General SS (Aflgemeine SSj, but W&en-SS shoul- 

der straps are of+er the German Army ponern, except I 
Wh,,a 

INFANTI” 
#a lad 
:EMENT 
‘ICES. 
EERING 
ICElS 

0 
REP 

5 
EM 

c ! 3, that of the Reichrfirhrer~SS 

INSIGNIA OF RANK: GENERAL OFFICERS 

owing insignia: 

Gencrol - 3 Isores, 2 pip. 

L, Gen -3 Ie.*e., 1 pip 

Moi Gsn -3 Icoven 

Brig Ccn-2 IC.“.l, t pip 

‘olice generals now wet 

the same collar patches c 

55 generals 

GENERAL 
C.n.rol0b.r.t d.r 

W.R.“.SS 
(Ob.,,tg,“ppd”h~W 

I” Cenl SSI 

REICHSFOHREFSS 
Chid of G.nl .nd 

W&.“.SS 
(H.i”,i<h Himmlerl cirvpprnfvhrsr I” hgud&hrar I” 

&“I ss ten, ss, 
~~~ 

FIELD OFFICERS 

COMPANY OFFICERS 

PLATE XX 



Iĵ  ” 
b i , ‘b _ , L: 

TM-E 30.451 I MARCH 1945 

ARMED ELITE GUARD (WAFFEN-SS 1: INSIGNIA OF RANK-NONCOMMISSIONEO OFFICERS 

INSIGNIA OF RANK: ENLISTED MEN 

ccmoI*L 
RO”.“‘tih,., 

Infmtry 

ACTING coIwu*L 
*t”rmm.nn 
*rtill*r)r 

I 

PRIVATE IST CLASS 
55 ObWSh”h~ 0. 5s.0berrold.l 

M.d,..l fr.op, 

PllVATE 
55 Schutz. or SS-Sold., 

SPECIALTY BADGES-w or” 0” hver left (irm by officers. NCOs, ond men. See also Army sniper badges 

0 l .’ 
l I l e 

TECHNICIAN OPFKERS 
Fuhrer Irn ,dm#‘ch.n 

OPrlCERS IN LEGAL 
WORK 

fuhrw im G.rirh‘rdia”d 

TYPICAL ARM BANDS INSIGNIA FOR VETERANS 

DAS REICH DlVlSlON 

mPmi?z~ 

NOKI MOUNTAIN D,“,S,ON YETER”*I> OF SERVICE NAZI PARTY MEMBERS 
IN “.**to FORCES PRIOR 10 30 JAN ,933 

OR h POLICE Ahcr Xmpfcr 

SPECIAL COLLAR PATCHES 
The chevrons +o lndlcote previo,,~ -wee IW the armed farce< or police 

(above) are worn on the upper r,g“’ ,,rm, and ore not lo be confused with 

chevronr +o indicate rank, 01 worn the upper left arm. The special collor 

patcher 01 left ore worn tnrteod ’ the 5tondard SS right collar patch. 

PRINI EUGEN MTN DI” 

PLATE XXI 
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GERMAN DECORATIONS AND AWARDS 
UpiCLJ*;y$ED 

Ihe above figurer illustrate the manner of weori 

some of the more common German decorations 01 

q wordr The officer at left wears two tank destructi 

radger: the one ot right her Crmeo shield on or, 

ISIOUI~ ond wound badger on breast, 1939 bar 

914 Iran Cross I” buttonhole, and the Knight’s Crc 

m ribbon at neck. 

IRON CROSS 1ST CLASS 
Worn rlfhovt ribbon 

WAR SERVICE CROSS WITH SWORDS 
Silrcr 0, bronze 

KNIGHT’S CROSS OF THE IRON CROSS 
W,,h gold oak leorer. word,. cm.3 &amonds 

KNIGHT’S CROSS OF THE IRON CROSS 
Wl,h oak leore5 and lrordl 

KNIGHTS CROSS OF THE IRON CROSS 

IRON CROSS 2D CLASS 
Uwaliy ribbon Od” wmrn 

WAR SERVICE CROSS WITHOUT SWORDS 
Slver or branze 

_-. -~~ 

PLATE XXII 

TM-E 30-451 

KNIGHT’S CROSS .Ji THE IRON CROSS 
Wllh .Ok lea”e.  ̂ ill and dlamondl 

KNIGHTS CROSS F THE IRON CROSS 
W’. . r”“,.> 

THE C, rl?~:u (ROSS 

1939 BAR 1914 IRON CROSS 
w a,/ .l.~PP”!C 

~~ -~__ 

i 

Ho: ” ,>;ggAsp 1 
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GERMAN DECORATIONS AND AWARDS 
~NCL,iSSiKD 

TM-E 30-45 I 

I 
TANK DESTRUCTION BADGE 

Gold for 5 t.ni. 
.___ 

WOUND BADGE 
GoId LIl”el and bl,~i 

.FANTRk 4SSAULT BADGE 

t 

GENERAL ASSAULT BADGE TANK ASSAULT BADGE -LOSE COMBAT BADGE 
GOId I her, and br0n.e 

t 

GUERILLA WARFARE MEDAL 
Gold. rllrer and bronze 

v’dlNTER DEFENSIVE CAMPAIGN IN EAST, 
1941 42 

YARVIK SHIELD 
Gold ior the Nay 

i 

_- 

CHOLM SHIELD CRIMEA SHIELD CliMlANSK SHIELD 

GERMAN-ITALIAN MEDAL ARMY ANTIAIRCRAFT BADGE A.1 i ,’ wiit DRIVER 5 BADGC 

PLATE XXIII 
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RIBBONS FOR VALOR AND SERVICE- These ribbons ore o selection of those whrch may be worn 
above the left breast pocket by Germon ditory personnel. 

TM-E 30-451 

5 6 7 8 9 10 11 12 

5 EASTERN WINTER CAMPAIGN. lPll a 9 PART” SEPVICE BADGF ‘1 “co,, 
6. v/M CROSS OF HONOR vron, Ll”L Flghtsrl 10 GEQAAN SOCIAL SERVI’ t 
7 PART” SERVICE BADGE (21 “eorrl 1, MEDAL FOP LENGTH 0s MlllTI\R” SERVICE 
8. PARTY SERVICE BADGE 115 Yeorrl ,2 ENTRY INTO AUSTRIA 

13 14 15 16 

13. LNTRl INTO SUDETENLAND 

14. WESTWALL SERVICE, ,939 10 

IS. MEMEL RIBBON 
16 OLYMPIC GAMES MEDAL 

17 18 19 20 21 22 23 24 

17 GERMAN MOTHER’S CROSS ?I PR”SS’4N WAR LfiOP’ ROSS 
18 FIREMAN’S RlBBON 22 PRUSSIAN LIFE SAYING *rEDAL 
19 BALTIC CROSS ii919 20 Fre,korpr Serrm 23 SiLtSIAN EAGLE IT,“. F qhf ‘9 “I Pol.nd 
20 ARP MEDAL 24 P,fLDEN MILIT/\R” SERi’i j c1055 

25 26 27 28 

25. BAVANAN MlllTARl SERVICE CROSS 
26. KING L”DWlG CROSS 
27. PRINCE REGENT LUITPOLD MEDAL 
28. BAVARIAN MlllTARY SERVICE BADGE 

I 111 111 I) 1111 
29 30 31 32 33 34 35 36 

29 BAVALlAN MEDAL OF VALOR 33 AUSTRIAN WAR SERVII I nEDAL 
30 WURTTEMBERG MlllTARY SERVICE CROSS 34 TlSOL SLFWCF MCDAL 
31. AUSTRIAN MEDAL OF “ALOR 35 HAMBURG HANSA WAC ROSS 
32 KARL TROOP CROSS 36 BREMEN “AN% WAR c IUSS 

; ‘; #@j Illl)rl 
37 38 39 40 41 42 43 44 45 46 47 48 

37. LUBECI: HANSA WAR CROSS 41 CROATIAN MEDdl OF “ALGR 45 IT4LlAN SERYICE MED’ 
38. BULGARIAN MEDAL OF VALOR 42 SLOY*KIAN MEDAL OF VALOR 46 FINNISI. SEI(“ICE MEDA 
39. BULGARIAN WAR SERVICE MEDAL 43 AFRICA RIBBON 67 FlNNlSl. IIBFIATION CPCSS / CLISS 
40. HUNGARIAN WAR SERVICE ,tiorthy, 14 ITALIAN MEDAL OF “ALOrl 48 FINNISH LIBERATION CROSS I, CLASS 

49 50 51 52 

49 FINNISH LIBERATION CROSS 111 CLASS 

50. SPANISH MILlTAR” MEDAL OF “ALOR 

51 SPANISH RED MILITARY SER”,CE CROSS 

52. SPANISH WHITE MILlTAR” SERVICE CROSS 

53 54 55 56 57 58 59 60 

53 SPANISH CAMPAIGN MEDAL 57 RUMANIAN MtD*L Of .rt”P AND LOIALT” 
*4 SPANISH WOUND MEDAL 58 RUMAh~AN FAITHFUL \ck*lCE CROSC hare. 
55 SPANISH S”R”lVORS RIBBON 59 RUMANIAN MEDAL OF .niol( 
56. SP*NISH CCJMMUNIST RIBBON 60 RUMANIAN ORDER OF lilF CROWN ,POl, ,931 

61 62 63 64 65 64 67 68 69 70 71 72 

61 RUMANIAN ORDER OF THE CROWN (Prs-,932 

62. RUMANIAN FAITHFUL SERVICE CROSS (War, 

63. RUMANIAN MEDlCAL SEIWCE CRCJSS 

64. RUMANIAN FAITHFUL SERVICE MEDAL (W.lr, 

65. RUMANIAN ANT,KOMM”NIST SERWCE 

PLATE XXIV 
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_, ,,,?a CHAPTER x 

GERMAN AIR FORCE 
\ 

Section 1. AIR FORCE HIGH COMMAND 

I. General 

The German Air Force (Luftwaffe), one of the 
three branches of the German Armed Forces, is 
organized and. administered independently of 
either the Army or the Navy. Its three main 
branches are the flying troops, antiaircraft artil- 
lery, and air signal troops. It also includes para- 
chute and airborne troops, air engineers, air 
medical corps, and air police, and a number of 
special divisions formed of Air Force personnel 
for service as regular fighting troops. It is organ- 
ized on a territorial rather than a functional basis, c 
with separate operational and administrative com- 
mands. This division of responsibilities has made 
for a high degree of mobility among the flying 
units and thus has been responsible for much of 
the success of the German Air Force. 

2. Commander-in-Chief 

Reichsmarschall Goering serves in the dual cap- 
acity of Minister of Aviation (Reichsminister der 
Luftfahrt) and Commander-in-Chief of the Air 
Force (Oberbefehlshaber der Luftwaffe). As 
Commander-in-Chief he is charged with the ad- 
ministration and operations of the Air Force. As 
Minister of Aviation he is a member of the 
Cabinet and is responsible for the coordination 
and supervision of civil aviation. Since Goering 
has many other duties in the German Government, 
however, the supreme command usually is exer- 
cised by the State Secretary in the Ministry of 
Aviation and Inspector General of the Air Force. 

3. Air Ministry (Reichsluftfahrministerium or 
R.L.M.) 

At the Air Ministry-the highest administrative 
and operational authority of the Air Force-are 
found the departments which control all Air Force 
activity. These departments fall into two groups : 

those of the General Staff and those concerned 
with administration and supply. 

Section II. CHAIN OF COMMAND 

I. General 

The role of the Air Force in the conduct of the 
war, and to a certain extent in particular oper- 
ations, is determined by the High Command of 
the Armed Forces (Oberkommando der Wehr- 
macht). The chain of command is from the Su- 
preme Commander (Hitler), through the OKW 
to the Commander-in-Chief of the Air Force 
(Goering). The latter directs the actual employ- 
ment of the Air Force through the Air Ministry 
and through his subordinate commanders of air 
combat units. However, when Air Force units 
are used in conjunction with Army or Navy units, , 
all the forces involved come under a single oper- 
ational control, in accordance with the German 
doctrine of unity of command. In such circum- 
stances, a commanding officer is chosen from 
whichever of the three branches predominates in 
the operation, and he becomes directly responsible 
to the OKW. 

2. LEcftflotte 

All Air Force units are organized into tactical and 
territorial air commands known as Luftflotten. 
Each LuftfEotte is assigned a particular command 
area, although this assignment is not necessarily 
permanent, for an entire Luftflotte at any time 
may be moved from one area to another at the 
direction of the Air Ministry. Within its area, 
however, each Luftflotte not only controls all op- 
erations of the flying units, but also supervises the 
activities of all ground service units. Thus, in 
addition to a large operations department, each 
Luftflotte has its own adjutant, legal, administra- 
tion,, signal, and supply departments. All com- 

X-l’ 
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mands and formations subordinate to the Luft- 

flotte are either essentially operational (Flieger- 
korps, Jagdkorps, Geschwader, Gruppen, and 
Stafeln) or administrative (Luf tgaue) . Thus 
the administrative and operational commands meet 
at the Luftflotte headquarters, where their respec- 
tive activities are coordinated. 

3. Fliegerkorps 

Operational units within the Luftflotte command 
area are organized into subordinate operational 
commands known as Fliegerkorps. Through these 
Fliegerkorps, the Luftflotten execute the oper- 
tional directives received from the Air Ministry. 
Each Fliegerkorps is a composite, mobile com- 
mand with its own geographical area of control 
and operations. A Luftflotte may command one 
or several Fliegerkorps, depending upon the size 
of the command area and the nature of operations. 
A Fliegerkorps may be detached at any time for 
operations in another Luftjlotte area. The make- 
up of a Fliegerkorps is very elastic, both as to 
number and type of aircraft. It may consist of 
several bomber Geschwader, several fighter Gesch- 
wader, in addition to a varying number of short- 
and long-range reconnaissance Gruppen. On ‘occa- 
sion it may be limited to one function such as that 
of a bomber command. The most important de- 
partment of the Fliegerkorps command is that of 
operations. Although the Fliegerkorps also has 
adjutant, legal, administration, signal, and supply 
departments, it depends almost entirely upon the 
Luftgau for administrative and supply services. 
The Fliegerkorps are numbered nonconsecutively 
in Roman numerals. 

4. Jagdkorps 

A Jagdkorps is an operational command, similar 
to a Fliegerkorps but whose function is limited to 
that of a fighter command. 

5. Fliegerdivision 

A Fliegeriivision is an operational command sim- 
ilar to but of less importance than a Fliegerkorps. 
Most of the Fliegerdivisionen which existed prior 
to the war were replaced by Fliegerkorps. Several 
Fliegerdivisionen still exist on the Eastern Front. 

6. Jagddivision 

A Jagddivision is a command subordinate to a 
Jagdkorps. 

X-4 

7. Lehrdivision 

This division is unnumbered and is known simplv 
as the Lehrdivision. Its primary function was to 
test the latest types of aircraft, antiaircraft de- 
fenses, and air signals equipment from a tactical 
and operational point of view. Lehr units are 
incorporated directly into the combat commands 
and function as a part of the command’s oper- 
ational strength. Lehr personnel are supposed to 
have had previous combat experience. This sys- 
tem, by giving the Lehr units an operational 
status, enables them to experiment in actual com- 
bat operations, rather than under simulated con- 
ditions. The Lehrdivision was organized into a 
variety of formations and commands. There were 
two Lehrgeschwader composed of bomber, fighter, 
and reconnaissance Lehrgruppen. Recently, how- 
ever, only a few bomber Lehr units have been 
operational and they no longer appear concerned 
with experimentation. There are also two Lehr- 
regimenter, one concerned with antiaircraft de- 
fenses and the other with signal developments. 
Lehr units are not to be confused with experi- 
mental units whose duties are of a technical na- 
ture,‘such as the testing of prototype aircraft. 

8. Geschwader 

a. GENERAL. The Geschwader is the largest 
mobile, homogeneous formation in the Air Force, 
and is used for long-range bombers, ground at- 
tack units, and both single- and twin-engine fight- 
ers. It normally consists of about 100 aircraft, 
organized into three Gruppen. A fourth and, in 
a few instances, a fifth Gruppe have been added 
to several single-engine fighter Geschwader.l Ap- 
parently the original intention was to have each 
Geschwader operate as a unit by stationing all 
three Gruppen at adjacent airdromes. However, 
although all Gruppen are now usually found on 
the same battlefront, all three of them are unlikely 
to operate from neighboring fields. In fact, it is 
not uncommon at present for the Air Force to 
withdraw one or two Gruppen for rest or re- 
equipment and subsequently return them to oper- 
ations in another theater. 

b. COMMAND. A Geschwader is generally com- 
manded by an Oberst ‘or Oberstleutnant known 
as the Geschwaderkommodore. He has a small 
staff of officers for the adjutant, operations, or- 

’ These fourth and fifth Gruppen are not to be con- 
fused with the Erganrungsggru~pen, which are devoted 
to operational training as discussed in Section VII. 
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ganization, technical, signal, navigation, meteoro- 
logical, and intelligence branches. Some staffs 
also have a photographic officer. The staff has its 
own headquarters flight (Stabs-Schwtirm) of 
three to six aircraft of the same tybe as those 
which make up the Geschwader. This Geschwader 
staff is always maintained, even when the subor- 
dinate Gruppen are separated for operations on 
different fronts. 

c. TYPES. There are several types of Gesch- 
wuder, known according to aircraft complement 
and/or operational employment as follows : 

Abbre- 
German title Atrcraft type viation 

Kampfgeschwader . . . . . Bomber . . . . . . . K. G. 
Schlachtgeschwadel . . . Ground attack 

and antitank . . S. G. 
Jagdgeschwader . . . . . . . Single-engine 

fighter . . . . . . . . J.G. 
ZerstGrergeschwader . . *Twin-engine 

fighter . . . . . . . . Z.G. 
Nachtjagdgeschwader . . Night fighter . . . N. J. G. 
Lehrgeschwader . . . . . . Tactical ex- 

perimental . . . . L. G. 

Each Geschwader is designated by its abbreviation 
followed by an Arabic numeral: for exampi% 

n K.G.77, N.J.G.26, Z.G.111, etc. The numerals are 
not necessarily in consecutive order. 

d. EQUIPMENT. Although all Gruppen in a 
Geschwader specialize in similar air tactics and 
are equipped with the same type of plane, the 
make and model may differ among the Gruppen. 
This v?riation is most prevalent in fighter Gesch- 
wader, but also occurs in a few of the bomber 
Geschwader. Thus a Kampfgeschwader may have 
one Gruppe equipped with the Dornier 217 and 
the other two Grupprn with the Heinkel 111, 
Junkers 88, or the Focke-Wulf 200. Or the entire 
Geschwader may be equipped with the same make 
of plane, such as the Messerschmitt 109, although 
one Gruppe may have a newer model while the 
other Gruppen have earlier apes. 

- 9. Gruppe 

a. GENERAL. The Gruppe is the basic combat 
unit of the Air Force for both administrative and 
operational purposes. It is a mobile homogeneous 
unit which is largely self-contained and which 
may be detached from its parent Geschwader for 
operations in any command area. In fact, direc- 
tives for the movement of flying units are almost 

’ Sturzkampfgeschwader (Dive bomber) and Schnell- 
kampfgeschwader (Ground attack) have been incorpo- 
rated into, or superseded by the Schlachtgeschwadern. 

always issued in terms of Gruppen. Usually the 
entire Gruppe is based at the same airdrome. 

b. COMMAND. The Gruppe normally is com- 
manded by a major or captain known as the Grup- 
penkommandeur. He h&s a small staff, consisting 
of the adjutant, operations officer, technical of- 
ficer, and medical officer. There apparently is no 
special intelligence officer, since prisoners are sent 
directly to interrogation centers. Each Gruppe 
also has its own air signal platoon (Luftnachrich-. 
tenzug), known as a Technical Ground Station, 
and a staff flight (Stabs-Kette) of three aircraft ’ 
generally of the same type with which the Gruppe 
is equipped. I 

c. EQUIPMENT. The Gruppen are organized 
into three Stafleln, with the exception of single- 
engine fighter Geschwadern which recently have 
been organized into four Stafleln. Thus, most 
Gruppen are considered to have a table of or- 
ganization of 27 aircraft each (exclusive of the 
three aircraft of the Gruppen-Stab) and Jagd- 
gruppen a table of organization of 36 aircraft 
(also exclusive of the Gruppen-Stab). Actual 
strength, however, is likely to differ substantially 
from authorized strength; on many occasions it 
has been found well below or above such figures. 
Gruppen attached to a Geschwader are numbered 
in Roman numerals .in consecutive order. Th& ” 
I/K.G.77, II/K.G.77, and III/K.G.77 are the 
first, second, and third Gruppen, respectively, of 
long-range bomber Geschwader 77. 

IO. StuffeZ 

a. GENERAL. The Staffel is the smallest Air 
Force operational unit, and is generally corn-’ 
manded by a captain or lieutenant known as the 
Staflelkapitiix One oficer serves as adjutant ; the 
signal, technical, and navigation branches are su- 
pervised by the flying personnel in their spare 
time. 

b. EQUIPMENT. A Staffed is considered. to 
have a table of organization of nine aircraft, Its 
actual strength, however, may be as low as five 
or six aircraft or as much as 18 or 20 aircraft. ’ 
For tactical purposes, it may be subdivided into 
Schwiirme of five planes; into Ketten of three 
planes; or into Rotten of two planes. Each Staffed 
usually will have its own mobile repair shop for 
minor repairs in the dispersal areas; other motor 

, 

vehicles must be drawn from the organization of 
the parent Gruppe. 

c. NUMBERING. All Staffeln in the Gesch- 

wader are numbered consecutively in Arabic nu- . 
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merals. Thus, in all but Jagdgeschwader, the first, 
second, and third Staffeln constitute Gruppe I; the 
fourth, fifth and sixth Stafleln, Gruppe II; and 
the seventh, eighth, and ninth Stafleln, Gruppe 
III. Where a fourth or fifth Gruppe exists, the 
Stafleln will be numbered 10, 11, and 12, or 13, 
14, and 15, respectively. In Jagdgeschwadern 
having four Staffeln, the Gruppe I thus will con- 
tain Staffeln 1, 2, 3, and 4; Gruppe II, Stafleln 
5, 6, 7, and 8; Gruppe III, Staffeln 9,10, 11, and 

,12, etc. In unit designations, the Gruppe numeral 
is omitted whenever the State1 number is indi- 
cated. Thus the fourth Staffel of K.G.77 is known 
as 4/K.G.77, and no other reference to its posi- 
tion in Gruppe II of K.G.77 is necessary. 

I I. Semiautonomous Units 

a. GENERAL. Reconnaissance and Army co- 
operation aircraft operate and are organized as 
semiautonomous units, as Staffeln or Gruppen. 
These semiautonomous units fall into three gen- 
eral categories, all of which are numbered non- 
consecutively in Arabic numerals of one, two or 

j three digits. 
b. LONG-RANGE RECONNAISSANCE. Long-range 

I reconnaissance aircraft are organized into Fer- 
naufkltirungsgruppen, which are known as (F) 
or FAG units. Thus 3(F)123 is the third Staffel 
of Fernaufkltirungsgruppe 123. 

c. SHORT-RANGE RECONNAISSANCE. Short- 
range reconnaissance and Army cooperation air- 
craft are organized into Nahaufkliirungsgruppen, 
which are known as NAGr or (H) units (due to 

~ former name of Heeresaufkliirungsgruppen). Un- 
der the old nomenclature still applying to some 
units, the first Staflel of Nahaufkliirungsgruppe 
32 is therefore l(H)32. Under the more recent 
Gruppen organization and numbering, the third 
Staflel of Nahaufkltirungsgruppe 1 for instance, 
is 3/NAGr 1. 

d. COASTAL RECONNAISSANCE. Coastal recon- 
naissance and naval cooperation aircraft were 
originally organized into Kiistenfliegergruppen 
(abbreviated K.F.Gr.). They are now known as 
Seeaufkliirungsgruppen (abbreviated SAGr.). 
Thus the third Staflel of Seeaufkliirungsgruppe 
196 is known as 3/SA4G7. 196. 

e. MISCELLANEOUS IJNITS. Miscellaneous units 
also are similarly organized and operated. 

( 1) Nachtschlachtgruppen (Night Harassing) 
represent the relatively recent grouping of 
previously loosely organized Stageha. Most of 
them are equipped with obsolete aircraft, although 

:x--s’ 

coincidentally with their reorganization in Grup- 
pen, these units have been modernized to some 
extent. Though some units in the East still have 
such aircraft as Arado 66, G0145, HESO, etc., 
those in the West are equipped with modern 
JU87 and FW190. These Nachtschlachtgruppen 
are numbered in Arabic numbers and thus abbre- 
viated-NSl, NS2, NS3, etc. 

(2) The Luftbeobachter Staffeln (Air Ob- 
servers). 

(3) A number of specialized units such as mine- 
sweeping Stageha, etc. 

12. Special Commands 

a. Jagdflhrer. Separate fighter commands 
known as Jagdfiihrer, or more commonly as Jafii, 
have been established in each Luftflotte since the 
outbreak of war. At first a Jafii was concerned 
primarily with matters of policy and controlled 
operations only on specific occasions. Yet, for a 
period, the Jafiis in France and Germany appeared 
to have had an overriding authority in directing 
all defensive fighter operations. Lately, however, 
it- is believed that their functions have become 
virtually administrative. 

b. Fliegerfiihrer. Highly specialized operations 
on certain fronts have been put under the control 
of special commanders known as Fliegerfiihrer. 
These Fliegerfiihrer control operations in a par- 
ticular area only and are directly responsible to 
the Luftflotte commander in whose area they op- 
erate. For instance, the three Fliegerfidwer (3, 4, 
5) in Luftjlotte V, although primarily concerned 
with antishipping operations and weather recom- 
naissance, controlled all types of combat aircraft 
in their area of operations. 

13. Luftglau 

a. GENERAL. The Luffgaue are the actual ad- 
ministrative and supply organizations of the Luft- 
wa@e. They are stationary or immobile com- 
mands whose authority is limited to certain well 
defined and permanently fixed geographical areas. 
A Luftgau commander is usually a General der 
Flieger or General der Flakartillerie, and theo- 
retically is responsible to the LuftfZotte commander 
within whose command area the Luftgau lies. In 
actual practice, however, the Luftgazt commanders 
receive most of their instructions direct from the 
Air Ministry, and the Luftflottenchefs interfere 
little with Luftgau administration. The Luftgaue 
permanently established in Germany are num- 
bered non-consecutively by Roman numerals ; 

-\ 
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those in occupied countries are generally desig- 
nated by their location: for example, Luftgau 
Norwegen. 

which the Luftgau allots to the regional command 3 “1, 
and which the regional command then redistributes 

_ 
.,‘_I 

among the operational commands. For example, -, .. 
the Field Works Office (Feldbauamt) at the re- ” 
gional command handles airdrome maintenance 
through its subsidiary Works Superintendent’s 

* .: ‘, 
L.. 

b. FUNCTIONS. Each Luftgau is responsible 
for the following services within its command 
area : 

( 1) Administration, supply, and maintenance 
of all flying units. 

(2) Active and passive defense against air 
attack. 

(3) Operations of signal units. 
(4) All training other than that of auxiliary 

units. 
(5) Recruitment, mobilization, and training of 

reserve personnel. 
c. SECTIONS. Each Luftgau has its own oper- 

ations, adjutant, legal, administration, signal, and 
supply sections. It also has a department for pro- 
hibited and restricted flying areas which has no 
known counterpart in the Luftflotte or Flieger- 
korps headquarters. All training within the Luft- 
gau area is directed by a Higher Commander of 
Training. This officer is usually a Generalmajor 
and is subordinate only to the Luftgau corn- 
mander. All other Luftgau services are main- 
tained through subordinate section commands 
which are designated by Arabic numerals preced- 
ing the Luftgau unit designation. Thus 4/VIII 
is the fourth section command in Luftgau VIII. 

d. AIRDROME COMMANDS. The main channels 
through which the flying units draw on the serv- 
ices of the Luftgaue are the airdrome commands. 
Each Luftgau area is divided into about five air- 
drome regional commands (Flughaf enbereichkonz- 
mandanturen). The regional commands are in 
turn subdivided into five or more operational air- 
drome commands (Einsatzhafenkommandan- 
turen). The regional command is essentially ad- 
ministrative and is not necessarily located at an 
airfield. The operational airdrome command, 
however, exists only to serve the flying units at 
their stations and is thus always found at an air- 
drome. The manner in which the Luftgau has de- 
centralized its authority through these commands 
is as follows: 

(1) The airdrome regional commands are 
charged with the Luftgnu’s responsibility for sup- 
ply and maintenance of supplies and equipment 
within their respective areas ; meeting the physical 
needs of the flying units; defense of aircraft, 
equipment, and motor transport against. air at- 
tack ; airdrome development ; and air movements. 
These duties are discharged by specialized units 

-,-a 
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, Offices which are stationed at the airdromes. Sim- -,>‘& 
ilarly, the Air Signal Company at each regional 

, i I’, 

command is divided into platoons which are sta- 
tioned at the operational commands. A senior 
technical officer supervises aircraft maintenance ’ 
in the region through his subordinate technical \ ’ 
officers at the operational commands. The air- 
drom regional command is thus largely self-con- 

,Y: 
.;.;+ 

tained and calls on the Luftgau for assistance only 
when the units already assigned prove inadequate. 

;??$ 
t’% 

(2) The airdrome regional command also acts 
.;::2 

as the intermediary between the Luftgau head- 
??J> 
,‘L 

quarters and the operational airdrome command. 
All orders, requests, reports, etc., traveling be; 
tween the two must pass through the regional 
command staff. This staff numbers from 50 to 150 

(i’!i: 
“1 .+ 
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officers and enlisted men and is headed by a corn- 
& 

mandant who usually holds the rank of Genera& 
~, .?:, 

major. 
:,;I 
;: 

(3) The airdrome regional command’s primary 
practical task is that of transporting supplies and 

..’ .’ 
i :: 

equipment from the depots to its subordinate op- 
erational commands. For this purpose it is gener- 
ally assigned a supply company (Nachschubkom- 
pa&e) composed of a supply column staff (Nach- 
schubkolonnenstab), some four transport columns 
( Transportkolonnen), and two or three fuel* col- 
umns (Flugbetriebsstoffkolonnen). 

. ...‘ .,,, 
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(4) The commander of the operational air- 
drome command normally holds the rank of 

,.; ‘1.1 
:.: _ 

major, captain, or first lieutenant. His adjutant ‘.,. 

handles personnel matters. The personnel corn- ,.$ 
plement of an operational command numbers -,‘y$ 
about 350 officers and enlisted men, and the motor .~‘-‘: 
transport allotment is between 50 and 100 vehicles. .:..I;’ 

(5) Airdrome maintenance at each operational j ., ,‘V 
command is handled by a Works Superintendent’s 

‘;: 
I” . . 

Office (Bauleitung) , subordinate to the Field I ; 5 * ,il:. 
Works Office at the regional command. The ~~Y.$ 
Bauleitung has charge of most of the construction 
done at the airdrome (buildings, dispersal areas, 

‘, 
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defense works, camouflage, etc.), as well as the 
laying of runways, extension of landing grounds, 
and installation of lighting systems. Reports on 
serviceability and bomb damage are radioed 
through the regional command to the Luftgau,, 
and thence to the Air Ministry for broadcast over 
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the Air Force Safety Service network. The Bau- 
leitung personnel is composed of civil servants and 
technical staffs. Any other specialized construc- 
tion units which may be attached to the airdromes 
to repair bomb damage or enlarge facilities are 
also directed by the Bauleitung. 

(6) The operational airdrome command is also 
responsible for defense against air attack, for 
which it has both heavy and light Flak units. 
These guns and other aerial defense units are 
commanded by the airdrome commander only 
when there is no flying unit stationed at the field. 
Otherwise, defense is controlled by the com- 
mander of that flying unit which is occupying the 
airdrome. 

(7) The telephone, teleprinter, and radio at 
each operational airdrome command are operated 
by an air signal platoon (Fliegerhorst-Luftnach- 
richtenzug) and commanded by. a signal officer 
Who is subordinate to the senior signal officer at 
the airdrome regional command. The signal pla- 
toon also transmits the meteorological ‘and air- 
drome serviceability reports and operates the Air 
Movements Control. This control directs only 
nonoperational flying. Signal communications 
with aircraft in operations are controlled by the 
tactical ground station attached to the flying unit. 

(8) Aircraft maintenance at the operational 
airdrome command-except for servicing and 
minor repairs which are performed by the ground 
staff of the flying unit-is the responsibility of a 
technical officer. This officer not only handles 
overhauls and major repairs, but also is responsi- 
ble for maintenance of motor vehicles; for bomb, 
fuel, and other supply stores ; and for equipment 
stores and the armory. He is subordinate to the 
senior technical Dflicer at the airdrome regional 
command. 

(9) The requests by the operational airdrome 
command for equipment and spare parts reach 
the regional command through the technical of- 
ficer. Requisitions for bombs, fuel, and ammu- 
nition are made by the supply section. The oper- 
ational command also has an administrative 
section which handles clothing, food, pay, billet- 
ing, and other accommodations; a record office; 
a photographic section ; a medical section ; and a 
welfare section. 

(10) Luftgaustiibe z.b.V. During campaigns 
the Luftgaue provide the advancing air forma- 
tion with supplies and services through a sys- 
tem of subordinate commands known as Luft- 
gaustiibe zur besonderer Verwendung (LzGftgau 

x-8 

staffs for special duty) or, simply, Luftgaustiibe 
z. b. V. units. These units may be designated by 
an Arabic numeral (Luftgaustiib z. b. V. 3) or 
by their location (Luftgaustiib Kiev). They are 
sent into the forward battle areas by their con- 
trolling Luftgau and are normally responsible 
for all services in an area occupied by a Flieger- 
Corps. After conditions have become relatively 
stabilized-for example, when operational air- 
drome commands have been established and SUP- 

ply stations and fuel and ammunition field depots 
have been set up-the Luftgaustiib z. b. V. unit 
is withdrawn and the parent Luftgau assumes 
direct command. 

- 

Section III. AIR FORCE ARMS AND SERVICES 

I. Antiaircraft Defenses 

a. GENERAL. The bulk of the German anti- 
aircraft artillery, inclusive of antiaircraft search- 
light units, is an organic part of the German Air 
Force. The German Army has antiaircraft artil- 
lery units of its own, but these units are only for 
the organic use and protection of the Army units 
against air attack. 

- 

For organizational charts of Lzrftwafle and 
Army antiaircraft units see Sections V and VI, 
Chapter II. For a discussion of antiaircraft 
weapons and equipment see Chapter VII, Sec- 
tion IV. 

b. ANTIAIRCRAFT DEFENSE OF GERMANY AND 
REAR AREAS. The Chief of the German Air 
Force is responsible for the air defense of terri- 
torial Germany as well as important installations 
in occupied countries. The Aircraft Warning Ser- 
vice as a part of the Air Force is tied in with the 
coordinated use of aviation, antiaircraft artillery, 
and barrage balloons. All air raid precaution 
measures also are the responsibility of the Chief 
of the German Air Force. . - 

Antiaircraft defense of rear areas is carried 
out through the Luftgaue mentioned above. Luft- 
gaue coordinate their defenses with each other 
in accordance with regulations published by the 
Chief of the Air Force. The commander of each 
Luftgau has a specialist under him who exercises 
command over the antiaircraft artillery units, in- 
cluding searchlights, assigned to the district. 
Other specialists include the commanders of bar- 
rage balloon units and of units responsible for 
carrying out ‘special defense measures. In actual 

. 
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operations, in most cases the commands above 
the actual operating units act mainly in a coordi- 
nating capacity, feeding information to the oper- 
ating units which act in turn on their own initia- 
tive in accordance with prescribed standing oper- 
ating procedure. 

poses to the Army unit concerned, and adminis- I 
tratively (for replacements, etc.) to their parent 
Air Force Organization. 

Within certain of the air districts there are spe- 
cial air defense commands. Each of these covers 
special areas or cities of vital importance, defense 
of which, under one command, is laid out with a 
concentration of coordinated defense facilities 
inclusive of antiaircraft guns and searchlights, 
fighter aviation, barrage balloons, warning facili- 
ties, and the use of special devices such as smoke 
generators. 

Employment and composition of the higher ’ 
FZak units will vary in accordance with local con- ’ 
ditions. For a fuller4iscussion of the organiza- 
tion and employment of higher antiaircraft units 
in the field, see Section V, Chapter II. 

Operation of the antiaircraft defense system 
calls for close cooperation between fighter planes 
and air warning systems, and the antiaircraft guns 
with supporting searchlights are cohsidered the 
backbone of the static defense. For operational 
control, the antiaircraft command in a Luftguti 
is usually divided into groups known as Flak- 
gruppcn, and these groups in turn are divided 
into sub-groups known as Flakuntergruppen. The 
headquarters of the group is normally the con; 
trol center of the Flak defenses, and acts down- 
ward through the sub-groups. 

d. DEFENSE OF RAILWAY TRAINS. The mount- 
ing of antiaircraft materiel on railway mounts for 
the protection of railway trains and as a means of - 
furnishing a highly mobile defense of lines of 
communication has been highly perfected by the ’ 
Germans. Antiaircraft guns on railway mounts ,_ 
can be used either in rear areas for protection of 
trains operating there, or for the protection of 
trains carrying troops or supplies to forward com- 
bat areas. Although the ZO-mm single- or four- 
barreled Flak is normally employed for this pur- 
pose, the 37-mm, 8%mm and 105-mm guns will 
also be encountered mounted on railway cars. 

2. German Air Force Signal Service (Luftnd- 
ricbtenwesen) 

In deployment of heavy antiaircraft guns in 
important static areas, there is a tendency toward 
the use of concentrated sites known as Grossbat- 
teries. These usually consist of three 4-, 6-, or 
even S-gun batteries grouped together at one site, 
with fire control for all guns emanating from one 
central source. 

Antiaircraft searchlights are used in coopera- 
tion with night fighters, as well as in their normal 
role of illuminating targets for the gun units. 

a. GENERAL. The importance of a comprehen- 
sive and efficient air signal service in aerial war- 
fare is obvious. Neither offensive nor defensive 
air operations could be conducted without a com- 
plete network of signal communications, or with- 
out radio and radar equipment for the direction 
and control of aircraft, particularly in fighter 
defense. So vital is the role of the German Air 
Force Signal Service that it has had a greater 
proportionate wartime expansion than any other 
arm of the German Air Force, and now has an 
estimated personnel strength of between 175,000 
and 200,000. 

c. USE OF ANTIAIRCRAFT WITH FIELD FORCES. b. FLEXIBILITY. The efficiency of the German 
For operation in the field, Luftwaffe antiaircraft Air Force has been enhanced by the flexibility of 
units are allotted to field task forces for protec- its signal organization. This was particularly 
tion of Army and Air Force installations. Even true when the Germans were advancing into new 
in moving situations, a certain amount of antiair- territory, usually well prepared, on a temporary 
craft is present for the defense of important basis, for the reception of flying units. As soon 
semi-permanent installations such as depots, parks, as the captured territory was firmly occupied, sig- 
railroads, bridges, and airdromes. No hard and nal units then established a more permanent land- 
fast rule is laid down for this use of antiaircraft line communications system. Under present cir- 
artillery. The size of the antiaircraft force de- cumstances, with the Germans on the defensive, 
fending such areas will depend to a large extent the flexibility and mobility of the German Air 
on importance of the areas to be defended, plus Force are no longer dependent to the same extent 
availability of Luftwafle antiaircraft units for on its signal organization. However, a work- 
such assignment. Luftwaffe antiaircraft organi- able German Air Force Signal Service is still of 
zations and units operating with .the Army are paramount importance in the defense of Germany 
subordinated operationally and for command pur- against air attacks. 
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c. FUNCTIONS. These include the transmis- 
sion of all orders and communications nedessary 
for the operation and functioning of the German 
Air Force, if possible both by landline and by 
wireless ; the establishment and supervision of 
all navigational aids to aiwraft; the manning of 
Observer Corps and radar in con&ction with 
air defense; control of air traffic, air safety and 
rescue services; and the interception of enemy 
signals. 

d. ORGANIZATION. (1) General. One of the 
departments of the German Air Ministry is the 
Director General of Signal Communications (GE+ 
eralnachrichtenfiihrer der Luftwafle). To han- 
dle its multiple duties, a flexible organization has 
been developed, consisting of many self-contained 
specialist companies. .The bulk of these compa- 
nies are allocated to the major operational and 
administrative commands, and the others are 
grouped into battalions or remain as individual 
companies attached to minor commands. 

(2) Section platoon and company. The basic 
operational unit is the section (Truppe) of lo-20 
men. Each section specializes in one particular 
signal activity such as telephone, teletype, cable 
laying, construction, etc. Five to ten sections of 
the same type are organized into a platoon (Zug) 
of 80 to 100 men. Three to six platoons are 
grouped into a company (Kounpanie) of 200 to 
300 men. All blatoons in a company specialize 
in the same branch of signal activity, so that each 
company is a self-contained specialist unit. 

(3) Battalion and regiwzent. Three to four 
companies usually make up a battalion (Ab- 
teilung), although some have many more. The 
strength of a battalion, aside from its staff, de- 
pends on the number of companies. Three to five 
battalions normally form a regiment (Regi- 
nzenter), with a strength between 1,500 and 9,000 
and varying functions. 

(4) Allotment and numbering of units. Sig- 
nal regiments and smaller units are allotted to the 
several different types of operational and admin- 
istrative commands requiring a permanent alloca- 
tion of signal personnel. Allocation is on the ba- 
sis of the size and requirements of the command. 
The relationship of the signal units to their as- 
signed commands often is indicated by the ter- 
minal number of the unit designation; e.g. Luft- 
jlotte.2 had Signal Regiments 2, 12, and 22. HOW- 

ever, iyith the creation of many new commands 
and the renumbering of others, the numbering 

.: ,.-vi.* ., j .~. 

u&tA$SlFiED 

system for signal units is not as readily workable 
as formerly. 

(5) Special u&s. In addition to the standard 
units, there is a special Research Regiment 
charged with the development of new types of 
signal equipment and its employment. Aircraft 
specially equipped for signal activities have also 
in many instances been allotted to various com- 
mands and have proved extremely useful in con- 
ducting air operations in mobile situations. - 

(6) Cowwnand. The supreme signal command 
of the above units is exercised by the Director 
General of Signals of the Air Ministry. Signal 
command of a Luftflotte is under a Chief Sig- 
nal Officer (Htihere Nachrichtenf iihrer 01 
Hiihere Nafii) who controls the senior Signal 
Officer (Nafii) of the Fliegerkorps, Luftgaue, 
Flak-Kwps and Flak Division, and Airfield Re- 
gional Cow&nand. Subordinate to these are the . 

Signal Officers (Nachrichten Ofizier or N. 0.) 
who exercise command in the lower subdivisions 
such as Operational Airfield Command signal pla- 
toons, and Geschzvader signal companies. 

. e. SIGNAL EQUIPMENT. (1) General. Ger- 
man’ signal equipment, generally speaking, has 
been characterized by standardization of design, e 
relatively few major types, and a high quality of 
components and workmanship. During the first 
years of the war, the Germans did not fully ap- 
preciate the tactical possibilities of radar1 and 
for a time Allied radar development was well 
ahead of the German. However, the Germans 
have made tremendous efforts to match Allied 
technical &ogress and to overcome the various 
tactical problems resulting from Allied superiority. 

(2) Ground radar. German ground radar 
falls into three general categories: Early warning 
set (Freya, Mawmut or Wassermann) for long 
range detection; Giant Wiirzburg primarily for 
aircraft interception control ; and Small Wiir~- 
burg designed for flak control, but also used for 
height finding in the Aircraft Reporting Service. 
These various types of ground radar equipment 
play a large part in the German system of air 
raid warning and control of fighter interception. 
Many devices have been developed by the Allies 
to nullify the effectiveness of the German equip- 
ment, but at the same time the Germans have 

1 The basic principle of radar is the transmission of a wireless 
pulse of very short duration, the reflection of the pulse by the 
object to be detected, and the receprion of both the original and 
reflected pulses by a receiver adjacent to the transmitter. Elec- 
trical measurement of the time interval. between the two pulses 
qives a direct indication of the distance of the reflecting ob’ect. 
Means are also provided whereby direction of the object t’ ram 
the transmitter, and in some cases its height, can be obtained. 
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(2) Reporting and warning system. The 
Aircraft Reporting Service is a part of the Ger- 
man Air Force. Long-range radar sets determine 
the range and bearing of the approaching aircraft, 

a. GENERAL. German transport aircraft and 
gliders are controlled by a General Staff Depart- 
ment at the Air Ministry. This department, 
headed by a Kommodor und Lufttransportfiihrer, 
allocates and adminsters all transport units in the 
Air Force. The majority of the transport planes 
consist of the JU 52. This old type has been re- 
tained because of its adaptability to varied tasks 
and its ability to operate under’ difficult condi- 
tions. Since the production of JU 52’s has been 
inadequate to meet present transport needs, the 
German Air Force has drawn upon Italian air- 
craft, such as the SM 82. Production of new 
types specifically designed as transports, such as 
the JU 252, JU 290 and the ME 323, has been 
almost negligible. The HE 111 has been adapted 
to extensive employment as a freight carrier, and 
lighter planes, such as the Fieseler Starch (FI 
156), frequently are used for passenger-carrying 

1 

. . I. 

I ~~ 
“.,< : .:. 

developed numerous countermeasures. These 
measures and counhrmeasures have led to ex- 
tremely rapid development of new techniques and 
equipment both by the Germans and by the Allies. 

(3) Airborne radio and radar. German air- 
borne radio and radar equipment may be classified 
in four general categories: Funkgerat (FUG), 
or radio aird radar equipment involving trans- 
mitters and receivers ; Peilgerat (PeG), or naviga- 
tional equipment ; Notsender (NS) , or emergency 
transmitter ; and other types of miscellaneous 
equipment. Airborne equipment is an absolute 
necessity for the successful conduct of air opera- 
tions. Throughout the war, the Germans have 
developed navigational, bombing, and fighter con- 
trol equipment. The latter is particularly impor- 
tant at .the present time for the Germans who 
must depend on adequate warning of Allied air 
attacks and efficient control of fighters and flak 
for effective opposition. 

f. FIGHTER DEFENSE. (1) General During 
1941 and early 1942, the German Air Force 
fighter organization was concerned mainly with 
defense of targets in Northern France and the 
Lowlands. The bulk of aerial combats then were 
taking place in the relatively small area over those 
countries and over the English Channel; and a 
warning system, consisting of a coastal radar belt 
and visual observers, was adequate. But the 
greater depth of penetration by Allied bombers 
in 1943 required that the German Air Force pro- 
tect targets in Germany as well as in occupied 
territory, and the defensive problem thus became 
infinitely more complex. Additional radar belts 
and observer posts were required. German fight- 
ers had to be placed in tactically favorable posi- 
tions, and they were forced to enlarge the scope 
of their activity to cover all areas subject to 
attack. Such developments naturally .led to con- 
siderable changes in the German Air Force fighter 
organization and the methods of fighter control. 
The liberation of France and part of the Low- 
lands in 1944 further complicated the German de- 
fensive problem by depriving the German Air 
Force of a large and efficient part of its early 
warning system, as well as many excellent air- 
fields at a time when. the weight of the Allied 
air assault was increasing. 

and short-range sets measure height. Other types 
of equipment distinguish between friendly and 
hostile aircraft. An Observer Corps network 
with strategically located posts also supplies air- 
craft warning information, while in some in- 
stances patrolling aircraft shadow the attacking 
aircraft. On the basis of the information from 
these various sources, hostile aircraft are plotted 
in a central headquarters, and the Germans in the 
past have been able to construct a fairly accurate 
and current picture of Allied air operations. 
Proper warning then is given to all interested 
agencies, and defensive fighters are put in the 
air to intercept the attackers. Information on the 
course and expected target of the bombers is 
passed by radio to the airborne fighters until con- 
tact is made. The specific aerial tactics used by 
the German fighters have varied considerably 
throughout the war, but in general the precise 
method becomes the responsibility of the fighter 
pilots after contact is made. In spite of the ex- 
cellent equipment and control methods the Ger- 
mans have developed, their defensive warnings 
and operations are considerably handicapped by 
the loss of territory in Western Europe. 

3. Airborne Forces 

See Chapter X, section VII. 

4. Air Force Fighting Units 

See Chapter II, sections V, VI. 

5. Air Transport 

X-l I 
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and liaison work. Transport and communications 
aircraft are organized for the following services: 

b. FOR OPERATIONAL UNITS. The Air Force 
maintains several minor air transport units which 
are more or less’ permanently allocated to various 
commands. These units are not .intended to per- 
form any particularly heavy or large-scale trans- 
port work such as airborne operations or long- 
term supply. They are used rather for the numer- 
ous odd jobs of communications, liaison, and 
passenger-carrying within the Luftflotte area, or 
between the Luftfiotte and Air Force headquar- 
ters in Germany. These units are distributed 
among the commands as follows: 

(1) The staff of each Luftflotte and Flieger- 
korps is allotted a transport Staffel, with 12 or 13 
aircraft to be used for transport within Germany 
proper as well as in forward areas. 

(2) Each Fliegerkorps is allotted a transport 
Stafel of 10 to 15 JU 52’s in addition to a Kurier- 
StafeZ (communications) of lighter planes. The 
Fliegerkorps then may temporarily re-allot part 
or all of the JU 52’s to the subordinate Gesch- 
wader and Gruppen whenever the transport of 
personnel, equipment, and/or supplies becomes 
particularly urgent. 

(3) Each operational Gruppe is allotted sev- 
eral lighter types of communication aircraft. 
Formerly, each Gruppe also had at least one JU 
52 for transport purposes. Now, however, the 
Gruppen usually rely on JU 52’s temporarily lent 
to them by the Fliegerkorps headquarters. 

(4) Each Aufkl iirungsgruppe (reconnaissance 
group) has a Kurier-Staflel within the Flieger- 
korps organization which is primariIy intended for 
liaison with Army commanders. These aircraft 
are at the disposal of Army personnel as well as 
the Air Force reconnaissance officers. 

(5) Allotted to each F&o is a Verbindungs- 
SfafeZ (liaison) of communication aircraft which 
is used for contact work between Army head- 
quarters and those Air Force units which are 
providing close or direct support for the Army. 

(6) The main air signal regiments of each 
LuftjIotte and Fliegerkorps have their own Staf- 
f&z or transport aircraft. Some of these planes 
are equipped as flying signal stations, but many 
are used simply for transporting equipment and 
personnel. 

‘( 7) The higher commands, including the Ober- 
komma?zdo der Wehrmacht, the Oberkommando 
des Heeres, the Oberkommando der Marine, and 
the Oberkommando der Luftwaffe, each have 

x-12 

c. FOR CIVIL AIRLINES. A small number of 
transports, primarily JU 52’s, still are used on 
those civil air routes which the Deutsche Luft- 
hansa A. G. operated before the war and con- 
tinues to maintain under strict military supervi- - 
sion for high priority communication. 

d. FOR K. G. z. b. V. UNITS. The Kampfge- 
schwader zur besonderer Ver-wendung (for spe- 
cial duty), known more simply as K. G. z. b. V. 
units, include over two-thirds of the German 
transport aircraft and are actually the mainstay 
of the Air Force transport ‘organization. For 
limited operations these aircraft still may be 
subordinated to and receive their directives from 
the Luftflotten and Geschwader. In the past 
they occasionally were allotted by the Air Minis- 
try to the LuftfEottevz on a fairly permanent basis 
(for example,’ to a Luftflotte headquarters). 
Now, however, they usually are so allotted for 
a specific operation only (for example, an air- 
borne operation or supply mission). If only one 
or two units are allotted to a Luftjlotte, the chief 
quartermaster department of the Luftflotte will * 
handle administration, personnel, and aircraft 
serviceability. If several units are operating un- 
der the Luftflotte, however, the Air Ministry 
usually will detail an air transport officer to the 
Luftflotte. This officer, who normally holds the 
rank of Oberst, generally is assisted by a staff, 
which may include a technical officer, a personnel 
officer or adjutant, and an operations officer, in 
addition to a transport officer who apportions the 
loads. 

their own Kurier-Staflel to carry mail and per- 
sonnel. These aircraft operate on a fixed sched- 
ule over all of Germany and remaining occupied 
territory. Individual aircraft may also be detailed 
on special urgent tasks. 

The organization of the K. G. z. b. V. units 
is extremely fluid, and although the original in- 
tention apparently was to set up the units in 
Geschwader, the actual strength of most z. b. V. 
units rarely exceeds that of a Gruppe. These 
Gruppen normally number 53 aircraft organized 
into four Staflelvt of 12 aircraft each plus a Grub- 
penstab of five planes. 

For purposes of transporting parachute troops 
and air-landing infantry in airborne operations, 
transport aircraft are organized into Z. b. V. 
Geschwadcr. Each such Gescltwader consists of 
about 200 aircraft organized into four Gruppen 
of four Staflelvt each. Each Staflel has 12 air- 
craft organized into four Ketten of three aircraft 
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each. The organization of the Kampfgeschwader 
thus closely parallels that of the parachute troops 
which they transport. A JU 52 can carry 10 
to 12 fully equipped parachutists. Thus one sec- 
tion of parachutists is carried by one aircraft; a 
platoon of 36 men is carried by a z. b. V. Kette; 
a company of 120 to 144 men is carried by a 
z b. V. StafeE; and an entire parachute battalion 
is carried by a z. b. V. Gruppe. Whenever pos- 
sible, the men are moved by units, that is, a 
Z. b. V. Kette carrying a parachute platoon. 

e. SPECIALLY EQUIPPED TRANSPORTS. A 
number of JU 52’s have been designed for highly 
specialized transport services. For example, 
many JU 52’s, a number of which are attached to 
Air Force medical units, are fitted as ambulance 
planes with a capacity of 12 stretcher patients and 
five sitting patients. Some JU 52’s temporarily 
have been equipped with skiti, and others with 
pontoons for transporting men and supplies into 
areas made inaccessible by snow or separated by 
bodies of water. 

f. GLIDERS. The Germans also are using 
towed gliders for air tragsport. Since they cQm- 
bine a high load capacity with comparatively small% 

n fuel consumption for the towing aircraft (or of 
the glider itself in the powered version), they 
first were used in the Low-lands in 1940. The 
DFS 230 and the Gotha 242 carried troops and 
supplies from Italy and Sicily to Africa from 
mid-1941 until the conclusion of the Tunisian 
campaign. In the fall of 1942, the ME 323 
powered glider caused wide comment in its oper- 
ations between Sicily and Tunisia. At the same 
time it was revealed that each dive-bomber Staffel 
operating from Tunisia had its own DFS 230 to 
carry supplies from Sicily to Africa. Critical 
supply situations on the Russian Front and in the 
Balkans forced the Germans to employ gliders in 
many instances. Though they have seen little 
service in the West to date, disruption of trans- 
portation lines through Allied aerial attacks may 

- compel further use of unpowered gliders. 

6. Sea Rescue Service 

The Air Force Sea Rescue Service (Seenot- 
dienst) was first established to take care of air- 
men shot down over the North Sea area and the 
English Channel. Its services were extended to 
the Mediterranean, the Black Sea, and the Baltic. 
Rescues are performed normally by the service’s 
own lit-craft, but where the hazards of water 
landing are too great, the actual rescue is made 

by surface craft. These craft may be attached 
to the service or may be simply lent to it for a 
particular rescue. 

Seenotdienst units were subordinated to the 
Luftflotte within whose area they serve. These 
units were organized into three sea rescue com- 
mands (Seenotjlugkomzunandos) , each of which 
is headed by a Seenotdienstfiihrer with the rank 
of colonel. Subordinate to these commands are , 
regional commands, known as Bereichkomman- 
dos, which control the various Staffeln- and de- 
tachments. Single rescue planes were often at- 
tached to combat units which operated over water. 

7. Meteorological Services 

a. GENERAL. The Air Force Meteorological 
Service (Flugwetterdienst) is controlled by the 
Air Ministry. The chief responsibility of the 
Flugwetterdienst is to provide all flying units with 
dependable weather forecasts as well as all long- 
term forecasts for strategical planning. The two 
main sources of Air Force meteorological infor- 
mation are weather stations and weather aircraft. 

b. WEATHER STATIONS. At each airfield 
there is a relatively small Wetferstelle (weather 
station) which reports on conditions in its imme- 
diate vicinity. These reports are collected at reg- 
ular intervals (usually hourly) by a Wetterbem- 
tungszentral (weather reporting center) which 
then coordinates the reports of all the Wetter- 
stellen within its area and prepares maps for the 
flying units. A center usually serves an area 
covered by a Fliegerkorps and frequently is mo- 
torized. Some centers carry a Luftgau, unit des- 
ignation, such as W. 2. B./XIII. The chain of 
command from the airfield to Air Ministry is 
completed through meteorological officers sta- 
tioned at Luftgau, Fliegerkorps, and Luftflotte 
headquarters. 

c. WEATHER AIRCRAFT. Attached to each 
Luftjlotte is a Wetterkiindigungstaflel (weather 
reconnaissance squadron), commonly known as a 
Westa unit. These units normally have nine to 
12 aircraft equipped with automatic recording 
instruments. The crews include a meteorological 
officer and a specially trained wireless operator. 

Combat aircraft often are detailed to report 
on weather conditions encountered during their 
operations. The outstanding example of this 
type of reporting is that of the long-range bomber , 
units operating from Norway. Weather recon- 
naissance performed by these units has become 
almost as important as their anti-shipping recon- 
naissance. 

x-13 
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Section IV. ARMY AND NAVY COOPERATION 

Air Force cooperation may be of three types: 
direct or close support (tactical support) ; indirect 
support (strategic missions) ; and liaison. 

I. Direct or Close Support 

Close support usually is confined to the actual 
battle front and the area immediately behind it. 
It consists of bombing and strafing enemy ground 
forces, tanks, artillery, pillboxes, field defense 
works, antiaircraft defenses, forward dumps, and 
supply columns. It also includes air cover as 
protection for ground and Air Force units against 
enemy air attacks, and against enemy air recon- 
naissance. All types of aircraft may be used for 
these operations. 

2. Indirect Support 

Indirect support involves attacks on targets 
beyond the battle area such as rear maintenance 
and supply depots, enemy airfields, railroads, in- 
dustrial centers, etc. 

3. Liaison 

both army cooperation and tactical reconnaissance 
is provided by specially trained Air Force officers 
known as Flivos ( Fliegerverbindungso fziere ) . 
The German Air Force support is requested by 
the Army units through their superior commands. 
The armies transmit the request to the competent 
headquarters authority where a German Air 
Force liaison officer (Flivo) is stationed. Such 
headquarters are generally those of Army groups. 
German Air Force Signal Liaison officers (Flie- ’ ,-. 
gerverbindungsofiiziere (Ln) ) are stationed with . 
Army corps headquarters and in some particular 
cases with division headquarters. A German Air 
Force Liaison Officer is specially assigned to 
Army Headquarters for the purpose of directing 
close cooperation between the Army and German 
Air Force reconnaissance units (Fliegewerbin- 
dungsofiziere (Aufkliirung) ) . For the control 
of the close support missions, which as a result 
of these requests are ordered by the German Air 
Force Command (Fliegerkorps or Luftflotte 
HQ), special German Air Force officers are sta- 
tioned at the front line. These control officers 
(Fliegerleitofiziere) direct the flying formations 
to their targets by radio from advanced observa- 
tion’posts on the ground. 

---j. ._ ..r 
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Liaison between the Army and Air Force for 
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Section V. EQUIPMENT 

!. Aircraft 

a. CONVENTIONAL TYPES. ( 1) General. The 
decision of the German Air Ministry to concen- 
trate on mass production of a few selected types 
has led to the development of versatile aircraft 
capable of performing several duties. Therefore, 
certain types of aircraft fall into more than one 
category; i. e., the Junkers 88 is both a twin- 
engine fighter and bomber. The German Air 
Force has relied chiefly on the Focke-Wulf 190, 
Messerschmitt 109, and Junkers 88 to perform 
the major part of all fighter, day and night bomb- 
er, and reconnaissance missions. During the 
course of the war, however, improvements became 
necessary, and many sub-types have been pro- 
duced. It was ‘important to prevent these 
changes from interfering seriously with produc- 
tion schedules, and especially to avoid the substi- 
tution of entirely new types. Therefore most of 
the improvements consisted of modernizations 
and adaptations of existing types rather than the 
creation of completely new models. The most 
favored improvements were the installations of 
more powerful engines, additional armament, and 
heavier armor plate. When these modifications 
did not achieve the desired end, the plane’s struc- 
ture was changed. One of the outstanding weak- 
nesses of early German planes-their lack of de- 
fensive armament and protective armor-received 
increased attention, and in many cases has been 
adequately remedied. 

(2) Single-engine fighters (a) Gene&. The 
German single-engine fighter force is made up 
of only two plane types-the Messerschmitt 109 
and the Focke-Wulf 190. Both types are pro- 
duced in several versions and series, but the basic 
design of each has remained unchanged. Im- 
provements have been achieved mainly by instal- 
lation of more highly powered engines and heavier 
armament. The principal developments in these 
fighters have been the introduction of special 
high-altitude versions and the conversion of the 
FW 190 into a fighter-bomber. 

(b) Important operational aircraft. (1) Mes- 
serschmitt 109. This plane was the standard 
single-engine fighter at the beginning of the war. 
At present, it is one of two standard single-engine 
fighters and is used primarily for high-altitude 
defensive duties. 

(2) Focke-Wulf 290. This is the first single- 

id‘. ; <i :: ;;:! : .'~~~‘hi.&i.~ " _ _ cl&'.s* _ E. il:,(~ -: 

. . _ 
-., . 

IINcLASSIF~~~ 
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engine fighter in the Air Force to use an air- .:’ 
cooled, radial engine. Of a more recent design 
than the ME 109, the FW 190 is a larger, clean- ’ 
er plane. Its armor, armament, and simplified : 
electrically operated controls are essential features = 
that make it an exceptionally good medium-alti- : .’ 
tude fighter. It also is extensively used as a 
fighter-bomber with a normal bomb load of 550 
pounds. 

(3) Twin-engine fighters. (a) General. The ‘: 
Germans started the war with but one operational 
twin-engine fighter, the Messerschmitt 110. At- ,,.,. 
tempts at introducing improved models (ME 210 ‘. 
and 410) encountered production difficulties, and . : 
these aircraft have not proved very successful as .‘, 
twin-engine fighters or been operational in large ” 
numbers. However, the German Air Force has : 
adopted two of its long-range bombers as twin- -.:.. 
engine fighters, the JU 88 and the DO 217. The ’ 
fighter version of the JU 88 appeared in 1941, , 
and this. type since has been used in increasing ’ 
numbers, now constituting a very substantial part ! 
of the German twin-engine fighter force. The 
DO 217 fighter is used primarily for night fight- ’ 
ing, but has not achieved the success of the JU 
88. Generally speaking, the night fighter branch 
of the German Air Force has constituted its most .: 
effective arm throughout the war. ’ 

(b) Important operational aircraft. (1) Junk- 
crs 88. Similar in appearance to its bomber pro- ‘.- 
totype, except for the metal-panelled nose, the 
fighter version of the JU 88 is currently the most 
formidable German night fighter. It is relatively , ’ 1 
fast, heavily armed, and well protected. This _’ 
type is employed for intruder and ground attack : i 
operations in addition to night fighting. \ 

(2) Dornier 217. Likewise a modified bomber ’ 
model, the DO 217 is used as a night-fighter, but -. 
has not proved as effective as the JU 88 in this 
category. 

(4) Ground attack aircraft. The original JU t 
87 “Stuka” dive bomber, while still in limited use “, 
for night ground attack duty, has been largely 
superseded by faster single-engine fighters, _’ I. 
equipped with bomb racks and known as fighter- ‘/( 
bombers. The latter aircraft, of which the FW ’ ..- 
190 is the best example, have the greater speed ,;r 
and maneuverability required by all ground attack :‘-:-d 
operations without the necessity of strong fighter ,LZr’ 
escort. The ME 262 jet plane also is being used =’ 
for this type of operation. . . 

(5) Multi-engine bomber?. The long range z” 
bomber force has been relegated to a minor role -;I,:. 

x-15 -7:‘ 
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,-: I in German Air Force operations. Allied fighter 
c 

6, 
superiority, combined with the necessity of in- 

> creased German fighter production, largely has 
1. restricted bomber activities to mine laying and 
.;r occasional night bombing. Principal types used 
. 
-.. are the JU 88, DO 217 and HE 111. 

(6) Transport planes. Although a pre-war 
:>,- 
1.. model, the Junkers 52 three-engine, low-wing 

monoplane is still the standard freight and troop 
I, .’ 
.,, I carrying transport of the German Air Force. It 
;I also is used extensively for carrying and dropping 

parachute troops and as a glider tug. Other 
i 3. ;, operational transport types include the six-engine 
._ Messerschmitt 323 and the four-engine Junkers 

290. Converted bombers, such as the HE 111, 

c. JET- AND ROCKET-PROPELLED. (1) General. 
The perfection and application of jet and rocket 
propulsion as motive power for aircraft are out- 
standing German aeronautical developments of 
the current war. To counter this new type air- 
craft, if it is employed on any appreciable scale, 
might well necessitate a general revision of de- 
fensive and offensive aerial tactics. Required 
changes or .improvements also might extend to 
include ground defenses against attacks by these 
aircraft. To date the Germans have not em- 
ployed jet or rocket aircraft on a sufficient scale 
to permit full and accurate assessment of their 
characteristics and possibilities. Those currently 
in use, however, appear to possess significant ad- 
vantages over conventional types. In level flight, 
dives, and rate of climb all known conventional 
types have been surpassed by aircraft with this 
type of motive power. The propellerless power 
unit is capable of operation on the lowest grade 
fuels, and the absence of many intricate parts, 
necessary in conventional types, probably greatly 
simplifies assembly and repair methods. 

‘, 
\ / 
-:,. +, 

I\ 
‘>. 

also are employed frequently for heavy transport 
duty. 

(7) Gliders. Gliders are of two types: pow- 
ered and tow. Both resemble a conventional 
monoplane, but the tow glider lacks an engine and 
landing gear. The tow glider generally uses 

1 wheels during take-off and then jettisons them, 
, subsequently landing on a skid. Both types of 

:. 
: . 

gliders are equipped with landing flaps and dive 
.: brakes, as well as navigation and landing lights. 
;>: 
Y- 

The principal types of tow gliders are the DFS 
230, GO 242 and ME 321. Principal powered 

I, gliders are ME 323 and GO 244. 
+., 

.:. 
.?’ 

L. 
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/. 
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(8) Army cooperation and reconnaissance air- 
craft. The standard type of Army cooperation 
plane, typified by the Henschel 126, has proved 
very vulnerable to modern fighters and antiair- 
craft fire. This has resulted in the employment 
of converted fighters, sufficiently. fast, maneuver- 
able, and armed to undertake short-range recon- 
naissance without fighter protection. Such con- 
version usually consists of replacing some of the 
armament with cameras. Recent development of 

j ~’ high-speed jet aircraft has furnished the German 
Air Force with a highly desirable reconnaissance 

1,: : I plane. 
1:: 

~& 
b. GERMAN COMPOSITE OR “PICK-A’BAcK” 

p 

AIRCRAFT. This innovation, still in the experi- 
mental stage, consists of a multi-motored plane 

‘. : I 
:-! 

i’:’ 
I$ 

with a large amount of explosive in the nose, sur- 
mounted and controlled by a single-engine air- 
craft. The latter directs the former in a dive 
towards the target and then releases it. There- 

i% 
‘.“,- 

after its operation is apparently by remote con- 
trol. The usual components observed have been ,-., ., the JU 88 and the ME 109, but there is no reason 

;:, ., 
‘;$: to believe that other similar types could not be 
‘I *. 
i.::.: 

adapted for this purpose. 
5:;. . K.~... X-16 

a”_,’ .’ , 
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(2) Types. Operational types of German jet 
and rocket aircraft thus far have been limited to 
those powered by single or twin-units. They 
have been employed to date as defensive fighters, 
as ground-attack or low-altitude bombers, and for 
reconnaissance. For the latter purpose they have 
proved to be very effective because of their speed. 

(a) The only rocket-propelled aircraft known 
to be operational by the German Air Force is the 
Messerschmitt 163 (ME 163). It is a very 
fast, single-seat fighter. Although it has only a 
single power unit, it has a remarkable rate of 
climb. Because of its present limited endurance, 
to date it has seen comparatively little use, par- 
ticularly in forward areas. 

(b) The Messerschmitt 262 (ME 262), a 
twin-unit, jet-propelled aircraft, has proved to be 
the most successful of the German jet or rocket 
types thus far developed. Employed as a fighter, 
as a ground-attack or low-level bomber, and for 
reconnaissance duties, it is the most versatile of 
the jet or rocket aircraft yet introduced by the 
Germans. 

(c) Other German twin-unit jet aircraft, either 
currently operational on a limited scale or ex- 
pected to become operational in the near future, 
are the Arado 234 (AR 234) and Heinkel 280 
(HE 280). Both of these aircraft are somewhat 
similar to the Messerschmitt 262 in appearance 
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and are expected to be about equal in perform- c. ROCKET-PROPULSION UNITS. A closed unit 
ance. in which fuel is burned or gasified, a rocket does 

d. NAVAL AND MARINE. At present, naval not require air from the atmosphere for combus- 
and marine aircraft are operated by the German tion. The gases leave through a nozzle at the 
Air Force on a limited scale. The use of the rear to provide thrust by jet propulsion. Fuels 
BV 138 for reconnaissance in the Norway and are of three types : solids, (e. g., cordite) ; two 
Denmark areas is the principal duty performed liquids, one a fuel, (e. g., gasoline), and the 
by this type of aircraft. Other types, such as second an oxidizing agent (e. g., liquid oxygen) ; 
the HE 115 and AR 196, are employed for gen- or a single liquid with or without liquid as a 
eral reconnaissance and liaison with the various catalyst, (e. g., hydrogen peroxide with potassium 
naval testing units operating in the Baltic Sea, or sodium permanganate) . 
and for the performance of air/sea rescue service. 
In addition, naval aircraft such as the BV 222 

3. Armament 

are occasionally used for marine supply and trans- 
port duty. 

The Germans started the war with only a few 
types of aircraft armament, in order to standard- 
ize manufacture and achieve large-scale produc- 
tion. As the war progressed, improvements be- 
came necessary and many changes and additions 
have been made. In addition to increasing the 
rate of fire, muzzle velocity, and caliber of air- 
craft armament, the number of guns on German 
Air Force fighters has been greatly increased. 
The addition of the Model 108 30-mm cannon, 
a new weapon in aircraft armament, to FW 190’s, 
ME 262’s, ME 110 G’s and ME 109 G’s stands 
out as a great advancement, in terms of striking 
power. A detailed discussion of the various 
types of aircraft armament can be found in Chap- 
ter VII, Section IX. 

2. Power Units 

a. ENGINES. The German Air Force has 
equipped practically all operational aircraft with 
engines manufactured by three large companies: 
Daimler-Benz (D.B.) ; the Buyerische Moteren 

We&e (B.M.W.) ; and the Junkers (Jumo). 
The trend of aeronautical engine development has 
been toward more powerful engines with in- 
creased altitude performance. German aero-en; 
gine designers have obtained this by modifying 
existing engines to use GM-1 (nitrous oxide) 
and MW-50 (methanol injection) apparatus and, 
in certain instances, by coupling two existing en- 
gines together. Lack of time for experimenta- 
tion with new engines has led to the modification 
of existing types which could be more quickly 
put’into service in war time. 

b. JET PROPULSION UNITS. An outstanding 
achievement in the field of aircraft power units 
has been the development of jet propulsion, an 
example being the Junkers Jumo 004. This unit 
often is referred to as a jet-propulsion turbine, 
or turbo jet. Propulsion is developed through 
the reaction to ejected hot gases which have been 
created by compressed air igniting with liquid 
fuel. As these gases pass out to the vents they 
traverse a turbine, which in turn operates the air 
compressor. Original momentum of the turbine 
is created by an auxiliary engine which disengages 
when the turbine has developed sufficient speed 
to create the required compression. German air- 
craft using jet propulsion turbines include the 
Messerschmitt 262, Arado 234 and Heinkel 280. 

4. Armor 

The armor protection in German planes varies 
in thickness from 4 to 20 mm. The total weight 
per plane may vary from 100 pounds or less in 
some army cooperation types to over 1,000 pounds 
for a ground-attack plane. The demands of 
modern warfare have necessitated increased pro- 
tection of the pilot as well as of the engine and 
accessory equipment. Other crew members are 
normally protected by plates on the sides and 
floor of the plane. 

5. Tabulated Data 

Specifications given are for the principal types in 
current operation. The following type abbrevia- 
tions are used: 

LWM-Low Wing Monoplane. 
HWM-High Wing Monoplane. 
MWM-Mid-Wing Monoplane. 
TT-Twin tails. 
TB-Twin tail booms. 
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FIGHTERS 
- 

Radius of Action 

%l%=d 
(40% Normal 

Range) (Miles) 
Typical Armament 

Bomb or 
Freight Load 

(Pounds) 

175 Forward fuselage 2x21-cm 
2x7.9-or 13-mm rockets 

Forward wings under 
2/4x20-mm. wings 

436 (est.) 160 (est.) Forward fuselage 
2x7.9- or 13-mr 

Forward wings 
2/4x20-mm. 

175 Forward fuselage 
2x7.9- or 13-mn 

Forward wings 
2 x 20-mm. 
Prop. hub 
1x20-mm. 

470 

-- 

-- 

1 

- 

2x21-cm 
rockets 
under 
wings 

Forward fuselage 
4x7.9-mm plus 
4x20-mm. 

Dorsal 
1x13-mm. 

Ventral 
1x13-mm. 

600 (est. max. Forward wings 
2x20-mm. 

Dorsal 
2x20-mm. 

Ventral 
4x24- or 30-mn n. 

s 
(Feet) it Engines. Model 

and Rated HP 

1xBMW 801 D 
14 cyl. twin-row, 
air-cooled radial- 
1755 HP 

34’6” 

Jumo 213-12 
cyl. liquid-cooled 
-1700 HP 

or 
DB603-12 cyl. 

liquid-cooled- 
1800 HP 

34’6” 

1xDB 605A! 1 
12 cyl. liquid- 
cooled-1460 HP 

32’8” 

2xBMW 801 D 
14 cyl. twin-row, 
air-cooled radial-- 
1755 HP 

62’5” 

1 

1 

2xDB 603 
12 cyl. liquid- 
cooled-1800 HP 

iO’6” 

%?g~ 
(Pounds) 

8,600 36,000 

9,000 36,000 
(est.) (est.) 

6,820 38,500 

Aircraft Manufacturer 
and Model 

TYW 

-. 

LWM 

LWM 

__-- 

LWM 

1 

--.-- 

1 

~-- 

1 

HWM 3 

MWM 2 
(est. 

Single-Engine 
(1) Focke-Wulf 
FW 190 

385 at 
19,000 
ft. 

-- 
(2) Focke-Wulf 
FW 190 (Long 
nose) 

200 at 
22,000 
ft. 

(3) Messerschmitt 
ME 109 

c ____---_ ~- 
Twin-engine 

(1) Dornier 
DO 217 J 

29,000 E 328 at 
20,000 
ft. 

27,500 

26,100 32,800 400 at 
22,000 
ft. 
(est.) 

__~- 
(2) Heinkel 
HE 219 
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BOMBERS !i 
- - 

1 

-- 

_- 

- 

-- 

Radius of Action 
(40% Normal 

Range) (Miles) 

- 

-- 

_- 

-- 

- 

Typical Armament 
Bomb or 

Freight Load 
(Pounds) 

“w$ 
(Pounds) 

- 
I ii peg.;.; - 

(Feet) 

Forward fuselage 
2x12.7-mm. 

Forward wings 
2x7.9-or 37-mm. 

Dorsal 
2x7.9-mm. 

Forward fuselage 
2x7.9-or 13-mm. 

Forward wings 
2/4x20-mm. 

Forward fuselage 
2x7.9-mm plus 
2x15or 20-mm 
plus 
1x30-mm or 
6x7.9-mm. 

Dorsal 
Possibly 2x20-mm. 

Forward fuselage 
2x7.9-mm or 
larger caliber 

Dorsal 
1x13-mm. 

Lateral 
2x7.9-mm. 

Ventral 
1x13-mm. 

Tail 
4x7.9-mm. 

255 at 
13,500 
ft. 

370 at 
19,000 
ft. 

- 

Engines, Model. 
and Rated HP 

Wing 
SpaI 

1xJumo 211 J 
12 cyl. liquid- 
cooled-1335 HP 

45’4” 

txBMW 801D 
14 cyl. twin-row, 
air-cooled radial- 
1755 HP 

34’6” 

ZxGnome-Rhone 
14M 04/05, 
14 cyl. twin-row, 
air-cooled radial- 
800 HP 

44’6” 

Type 

Inver- 
ted 
Gull 
Wing 

LWM 

LWM 

_--- 

HWM 

- -- 

Aircraft Manufacturer 
and Model 

2,200 

550 

220 

6,600 

280 

165 

275 at 
9,000 
ft. 

325 at 
20,000 
ft. 
(est.) 

Single-Engine 
(1) Junkers 
JU 87 (Stuka) 
(Dive-bomber) 

18,500 12,600 

9,800 

11,400 

35,000 

31,500 (2) Focke-Wulf 
FW 190 
(Fighter-bomber) 

80’6” 

1 

1 

--- 

4 

Twin-Engine 
(1) Henschel 
HS 129 

25,000 220 

! 

t z 
0 js 

25,000 v) 
m 
-n 

5 
c3 

470 2xBMW 801 A-2 
14 cyl. twin-row, 
air-cooled radial- 
1595 HP 

(2) Dornier 
DO 217 K-2 

f 
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TRANSPORT AND GLIDER TUGS 

5 P 5 t 

I 
C 
z 
0 
I- 
ZI 
v) 
v) 
-n 
m 
a 

Aircraft Manufacturer 
and Model 

-__.- 

(1) Arado 
AR 232 

(performanceand 
characteristics 

Type 

HWM 
TT 

- 
estimated) 

--- .~ 

(2) Gotha 
GO 244 
(Twin-engine 

- 

-. 

-I 

HWM 
TB 

powered version 
of GO 242 glider) 

(3) Junkers 
JU 52 

LWM 

-,. 

(4) Junkers 
JU90 

--- 

LWM 

Engines. Model. 
and Rated HP 

Wing 
Span 

Max. Speed 
MPH 

-- 
3/4 2xBMW 801 A or L 

14 Cyl. twin-row, 
air-cooled radial- 
1595 HP 

14’ 210 at 
18,000 
ft. 

__- 

2 2xGnome-Rhone 
14 14 cyl. m, 
twin-row, air- 
cooled radial- 
800 HP 

79’ 169 at 
10,000 
ft. 

3/4 3xBMW 132A A/T 
9 cyl. air-cooled 
radial-660 HP 

)5’11” 165 

-___ ~ 
5 4xBMW 132 H 

9 cyl. air-cooled 
radial-830 HP 

- 

-- 
1c 

-- 

-‘- 

I 

- 

115’ 218 at 
3,500 
ft. 

Radius of Action 
(40‘7 Normal 

Range? (Miles) 

- 

_ 

Normal 
Weight 

(Pounds) 

45,000 

17,500 

-- 

23,100 

- 

. 

- 

Sqvice 
~;$ys 

20,000 

19,000 

16,000 

-- 

15,000 

- 

Typical Armamen t 
-- 

-- 
4 

_- 

Bomb or 
Freight Load 

(Pounds) 

9,000 

,400 
Or 

23 men 

51,000 

Forward fuselage 
1MG 

Lateral 
4MGs 

Forward fuselage 
1/2x7.9-mm. 

Dcrsal 
1x7.9-mm. 

Lateral 
4x7.9-mm. 

Tail 
1x7.9-mm. 

Forward fuselage 
1x7.9-mm. 

Dorsal 
1x7.9-mm. 

Latera. 
2x7.9-mm. 

Ventral 
1x7.9-mm. 

Forward fuselage 
1x7.9-mm. 

Dorsal 
lxl5mm. 

Ventral 
1x7.9-mm. 

5,000 
or 

22 men 

- 

9,000 
or up to 
70 men 

350/400 

145 

210 

I -. 
: 

I 

-1 
315 



., c Aircraft Manufacturer 
and Model 

(5) Junkers 
JU 252 

(6) Junkers LWM 
JU 290 TT 

(7) Messerschmitt 
ME 323 

-- 

- 

Type 

LWM 

%E’ 
6 

-__ 

4/7 

- 

.- 

- 

--- 

HWM 8/10 

Engines. Model. 
and Rated HP 

3xBMW 801, 
14 cyl. twin-row, 
air-cooled radial-- 
1755 HP 

4xBMW 801 L-2 
14 cyl. twin-row, 
air-cooled radial- 
1500 HP 

- 

- 

_- 

2 

6xGnome-Rhone 
14N 48149, 
14 cyl. twin-row, 
radial-965 HP 

TRANSPORT AND GLIDER TUGS-Continued 

g:: 

11’ (est.) 

38’ 

1’ 

1 

1 

- 

81’ 

- 

B 

_- 

vlax. SFeed 
MPH 

235 at 
18,500 
ft. 

Radius of Action 
(40% Normal 

Range) (Miles) 

Unknown 

243 at 
18,000 
ft. 

- 

-- 
1 

-I- .-- 

195 at 
13,000 
ft. 

395 

I 

----. 

255 

- 

Typical Armament 

-. 

i 

vorml 
1x13-or 20mm. 

Lateral 
1x7.9-mm. 

Ventral 
1x13-mm. 

Tail 
1x13-or 30-mm. 

j 

Forward fuselage 
%x20-mm. 

Dorsal 
1xSor 20-mm. 

bkm2.l 
4 or 6x7.9-mm or 
2x13-mm. 

Ventral 
1x13-mm, forwartl 
and 
1x20-mm, rear 

Tail 
1x20-mm. 

-- 

Fuselage 
2x7.9-mm, upper 
2x7.9-mm, lower 

Dorsal 
4x7.9-mm, forwarc 
plus 
2x7.9-mm, rear 

Lateral 
6x7.9-mm. 

Ventral 
2x7.9-mm. ~- - 

Bomb or 
Freight Load 

(Pounds) 

12,000 
(est.) 
or 35 
men 

--’ 

19,000 or 
up to 
90 men 

- 

- 

I- 

26,900 

6oyLo 
men 

--- 

“wY$ 
(Pounds) 

45,000 
(est.) 

90,000 

85,000 

- 

.- 

_- 

3 
Service t 
Ceiling 
(Feet) 

26,000 
(est.) 

- 
-19,000 

‘9 
23,000 v) 

v, 
=G 

- 
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GLIDERS 

Engines. Model, 
and Rated HP 

Wi 
sp; 

None 72’4” 

- 

- 

Aircraft Manufacturer 
and Model 

- 

_- 

Service 
Ceiling 
(Feet) 

Bomb or 
Freight Load 

(Pounds) 

Radius of Action 

MaitiZ=d 
(40% Normal 

Range) (Miles) 

Dependent on type of 
tug. 

-_ 

I Dependent’ on type of 
tug. 

-- 

Dependent on type of 
tug. 

I ! 
- 

Norms1 
Weight 

(Pounds) 

4,700 

Type 
%Y’ 

~~ 

HWM lor2 

Typical Armament 

(1) Gotha 
DFS 230 

2,800 or 
10 men 

Light MG can be 
carried 

Fuselage 
1 or 2x7.9-mm. 

Dorsa,! 
1x7.9-mm. 

Tail 
1 x7.9-mm. 

(2) Gotha 
GO 242 

HWM 1 2 None 12,500 5,300 or 
23 fully 
equipped 
troops 

TB 

181’ (3) Messerschmitt 
hIE 321 
“GIGANT” 

HWM 1 or 2 None Lateral 
possibly 
6x7.9-mm. 

- 

26,000 
or 
130 men 

50,000 

RECQNNAISSANCE AND ARMY COOPERA’iTON 
- 

Aircraft Manufacturer 
and Model 

Type 

__- 

HWM 

Normal 
Crew 

Engines, Model, 
and Rated HP 

Wing 
Span 

(1) Henschel 
HS 126 

2 1xBramo “Fafnir” 
323, 9 cyl. air- 
cooled radial- 
1.000 HP 

47’7” 

“a$,“,pe 

230 at 
15,000 
ft. 

HWM 2 or 3 

_- 
1xArgus As lOC/3, 

8 cyl. air-cooled, 
inverted “V”- 

46’8” 110 
at S.L. 

- - 

- 

_- 

-_ 

- 
Radius of Action 

(404 Normal 
Rang~$ (Miles) 

210 

- 

_- 

- 

Typical Armament 
Bomb or 

Freight Load 
(Pounds) 

Forward fuselage 
1 or 2x7.9-mm. 

Cockpit 
1x7.9-mm. 

Dorm! 
2x7.9-mm. 

220 7,250 
. 

Dorsal 
1x7.9-mm. 

-__- 
220 2,250 .!. (2) Fieseler 95 

,j/.’ ,;,+:, FI 1.56 
.\_ 

$$,’ 
.*‘..I_ 240 HP 
+v 
g’: 

x 

/j L .$,, &Jq 
&; 
& :, . . 2 
*a :\t..;p , b y>* .- 

/.’ ’ I Lx’.*J ;-t, : i n.. 
-> ,, _ -j’ r (, ,_ ‘kc. I . I, ., .- ‘.I /. ,- 

I 

(Pounds) 
~e$;; 
(Feet) 

27,000 

15,000 

--- 



(I) Arado 
AR 196 

(2) Blohm & Voss 
BV 138 

(3) Blohm & Voss 
BV 222 
(Performance 
estimated) 

(4) Heinkel 
HE 11.5 

- 

-- 

TYW 

LWM 
(Float) 

HWM 
.TB 
WY- 

ing 
boat 

-- 

HWM 

--~- 

MWM 
(Twin 
Floats) 

_-- 

-- 

5 or 6 

10 

__-- 

3 

NAVY TYPES 
3 
t 

Engines. Model. 
and Rated HP 

- 
1xBMW 132 K, 41’ 195 at 

9 cyl. air-cooled S.L. 
radial-920 HP 

3xJumo 205 D 
6 cyl. liquid- 
cooled Diesel 
700 HP 

88’7” 175 at 
S.L. 

-___- 
5xBMW 801 A, 150’10” 2001240 

14 cyl. twin-row, at 151 
air-cooled radial- 17,000 
1595 HP ft. 

-- 
2xBMW 132 K, 72’6” 185 at 

9 cyl. air-cooled S.L. 
radial-920 HP 

I I 

Radius of Action 
(40‘7’ Normal 

Range? (Miles) 

185 

395 

1,400 to 1,800 

490 

Typical Armament 

Fuselage 
1x7.9-mm. 

Forward wings 
2x20-m. 

Dorsal 
2x7.9-mm. 

Forward fuselage 
1x15-or 20-mm. 

Dorsal 
1x13-mm. 

Tail 
1x15-or 20-mm. 

Forward fuselage 
1x13-or 15-or 
20-mm. 

Dorsal 
2x15-or 20-mm. 

Lateral? 

Forward fuselage 
1x7.9-and 
1x15-mm. 

Engine nacelles 
2x7.9-mm. 

Dorsal 
1x7.9-mm. 

-- 

Bomb or 
Freight Load 

(Pounds) 

220 

Normal 
Weight 

(Pounds) 

6,600 

660 30,800 

L5,OOO 
(est.) 
up to 
116 men 

1,100 23,500 

45,000 

EG: 
(Feet) 

- 

-- 

-. 

21,500 

17,000 

18,UCO 

c 
5 
z 

18,500 v) 
=ii 

- 
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Figure 37.-Gmman Air Force training program. 

Section VI. TRAINING 

1. General 

Air Force training is the responsibility of the 
Air Ministry Training Inspectorate headed by the 
Air Officer for Training (General der Fliegeruus- 
bildung). Air Training Divisions control the as- 
signment of recruits to training schools and as- 
signment of trained pilots to operational units 
upon orders from the Air Ministry. At the 
individual flying schools all training is under the 
control of a Director of Instruction Courses 
(Lehrgungsleiter) , who is also responsible for the 
maintenance of the training aircraft. 

2. Recruit Training 

All prospective Air Force personnel are sent 
to German Air Force Initial Training Regiments 
(Fliegerausbildungsregimenter) , where for six 
veeks to. three months they receive military or 

‘7; 
..\>. 

c’ 
. . . . , 
F, 
$ 
ty$,, 
& 

basic infantry training. Upon completion of In- 
itial Training, pilot candidates enter Elementary 
Flying Training Schools. Personnel to be trained 
for the air crew positions of flight engineer, gun- 
ner, wireless operator, or observer are enrolled 
in their respective individual schools. 

3. Elementary Flying Training 

Pilot candidates proceed to and begin their ac- 
tual flight training in the Elementary Flying 
Training Schools (Flugziigfiihrerschulen A). All 
pupils take Course Number 1, a brief glider train- 
ing course, and Course Number 2, (Motor Aus- 
wuhl), a preliminary course in powered aircraft. 
Unsuitable trainees are eliminated, and those ac- 
ceptable are assigned to bomber or fighter train- 
ing upon determination of their qualifications. 
Students in single-engine, fighter-pilot training 
continue through Course Number 3 (/agdvor- 
schuZe), a branch of the Elementary Flying 
Training School, for preliminary instruction in 
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fighter aircraft. This course includes aerobatics, 
cross-country, and formation flying. 

4. Sipgle-Engine Fighter Training 

The single-engine fighter pilot progresses ‘from 
Course Number 3 of Elementary Flying Training 
School to the specialized single-engine fighter 
school (lugdschule) Geschwader where he learns 
to fly operational fighter types. He also receives 
instruction in gunnery, blind flying, and formation 
flying. He is next assigned to a Reserve Train- 
ing Pool (Ergiinzungs Jagdgeschwader) -where 
he receives intensive combat training prior to 
joining an operational unit. The total time nec- 
essary to produce a single-engine fighter pilot is 
from 7 to 8 months, including flying time of from 
107 to 112 hours. 

5. Advanced Training or Conversion School 

Upon completion of the Elementary Flying 
Training ‘School (A) Course Number 2, the 
bomber, reconnaissance, ground-attack, and twin- 
engine fighter pilots are sent to an Advanced 
Training or Conversion School (Flugzeugfiihrer- 
schule B). Here they are instructed in the han-, 
dling of multi-engine aircraft, in blind flying, 
link trainer, instrument ilying, and the use of 
direction-finder apparatus. Two or three months 
are spent in this phase of training. 

6. Specialized School Gescbwadertz 

2. BOMBER TRAINING. From the Advanced 
Training or Conversion School the bomber pilot 
is sent to a Specialized Bomber School (Kampf-’ 
schule) Geschwader, where pilots and members 
of their crews are assembled as units. This 
course includes formation flying and leading, tor- 
pedo and tactical bombing, high level and preci- 
sion bombing, minelaying, and bomb ballistics. 
The total training period of a bomber pilot com- 
prises about 9 months. 

b. TWIN-ENGINE FIGHTER TRAINING. From 
the Advanced Training School, prospective twin- 
engine fighter pilots proceed to a Specialized 
Twin-Engine School Geschwader, either day 
(ZerstGrerschuZe) or night (Naclzt$zgdschuZe) . 
Here they are instructed in gunnery, blind flying, 
bad weather flying, mock attacks, and operational 
day and night flying. A twin-engine pilot spends 
from 6 to 7 months in training. 

c. GROUND-ATTACK TRAINING. Upon com- 
pletion of the Advanced Training School course, 
ground-attack students advance to a Specialized 

’ / 

Ground-At&k School (Schlachtschule) Gesch- i 
wader. Here the instruction includes dive bomb- j ’ 
ing, strafing, aerobatics, rocket firing, and navi- 
gation. The total time required to produce a 
ground-attack pilot is about 5 months. 

d. RECONNAISSANCE TRAINING. Proceeding 
from the Advanced Training School to a Spe- 
cialized Reconnaissance School (Fernauf k&e& 
schule) Geschwader, students training for recon- 
naissance pilots are instructed in aerial photog- 
raphy, visual reconnaissance, and navigation. 

7. Reserve Training Units 

After completion of instruction in their indi- 
vidual specialized school, Geschwadern-bomber, 
twin-engine, ground-attack, and reconnaissance- 
together with their assigned crews, are advanced 
to their respective Reserve Training Units 
(Ergiinzungs Kampfgruppe, Erziinzungs Nucht- 
jagd or Zerstiirer Gruppe, Erg&ungs Fernauf- _ 
kliirer Gruppe, Ergiinzungs Schlacht Gruppe) . 
Here they are assigned to a non-operational 
Gruppe of a Geschwader until such time as vacan- 
cies occur in the operational Gruppen of the unit 
to which they are attached. Thus, training pe- 
riods in this phase vary according to operational 
requirements. In such Geschwadern the crews 
receive intensive training under combat conditions 
in the specific tactics of the unit. 

8. Air Crew Training 

From the Initial Training Regiment prospec- 
tive air crew members proceed to their respective 
specialist schools : Observer’s School (Auf&Z& 
rungschule) ; Wireless Telegraphy School (Luft- 
nachrichtenschule) ; Air Gunnery School (Flieg- 
erschiitzenschule) ; and Flight Engineer’s School 
(Fliegertechnisheschule). Observer candidates 1 ’ 
spend 1 to 2 months learning map-making and 
reading, navigation, bombsights and bombing, . 
meteorology, astro-navigation, and air gunnery. 
Students in wireless telegraphy undergo 1 to 2 
months’ intensive training in wireless transmitting 
and receiving, navigation, map reading, and radio 
direction-finding. Air gunners must complete a ’ 
l- to Zmonths course, comprised of ground fir- jF’ 
ing, camera-gun operation, air-to-air machine-gun 
firing, and elementary navigation. Students, in 

__ ‘. 

flight engineering are given theoretical training in ji 
aircraft engines and aerodynamics. They also 
spend some time .engaged in practical work on 
engines in an aircraft factory. Upon completion 
of their various courses, these specially trained 
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i ! personnel are assembled with pilots into crews 
. -’ for unit training in a specialized school Gesch- $. 
.: wader. 
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Section VII. TACTICS 

I. General 

In more than 5 years of. warfare new tactics 
. had to be perfected to take advantage of im- 

provements or new developments in both German 
_ ’ and Allied aircraft and armament. Other fac- 
>. tors have been the German Air Force’s loss of 

its original numerical superiority and the new 
:, problems arising in the defense of the homeland 

due to continually receding I front lines. As a 
.; result, profound changes have and are still taking 

:. place in German Air Force tactics. In general, 
_ however, it may be said that through the last 

_’ ’ few years the German Air Force has been in- 
creasingly on the defensive. It has been unable 
togo on the offensive, except occasionally and on 
a limited scope. Thus,. the German Air Force 
tactics were’ modified from one of bold attack to 
one of conservation of strength, assuming risks 
only when decisive results appeared obtainable. 
Within the limitations of such enforced caution 
the German Air Force has held to its basic con- 
cepts of surprise, concentrated attack and exploi- 
tation of the enemy’s mistakes. 

2. Long-Range Bombers 

a. OPERATIONS EARLY IN THE WAR. The 
German Air Force never has had a heavy bomber 
force, Its long-range bomber force has consisted 
of medium bombers designed originally for close, 
as well as indirect, support. Typical of its in- 
tended purpose were the large-scale bombing at- 

1 .tacks.on airfields which initiated the German cam- 
paigns against Poland, France, and the Lowlands. 

’ The inadequacy of this bomber force for stra- 
tegic operations was revealed .in the Battle of 

i Britain. The deficiency was never corrected, and 
thereafter the main employment of the long-range 
bomber force was as close support, a function 

’ which progressively declined as the German Air 
Force lost more and more its previous air superi- 
ority to the growing fighter forces of the Allies. 

Units specializing in anti-shipping activities 
have comprised the most experienced and efficient 

.” branch of the bomber force during the war. They 
too eventually proved inadequate to their main 
mission when major Allied landings were made 
on the coasts of Europe; 
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b. RECENT TREND. In view of these factors, 
the German Air Force in the summer of 1944 
substantially curtailed its bomber force. The 
relatively few units remaining operational are to- 
day engaged in the following operations: 

(1) Level bombing f rom medium height, in 
dusk or dawn attacks by small formations on 
bridges, railroads, dock facilities, and targets of 
opportunity in the rear of battle areas. 

(2) Mining of coastal waters and estuaries at 
night. 

(3) Occasional torpedo attacks on shipping. 
(4) Miscellaneous minor activities such as air 

launching of pilotless aircraft, “pick-a-back” at- 
tacks on shipping, docks and bridges, etc. 

3. Ground Attack 

a. “STUKAS.” Ground attack is the extremely 
close support of ground forces in the battle area 
illustrated by the close teamwork of aircraft with _ 
advancing Panzer columns which was the basic 
formula of Germany’s Blitzkrieg. The “Stuka” 
dive-bombing JU 87 was the air artillery which 
o_n short summons from the ground forces cleared 
roads blocks and reduced opposition. It also 
roamed behind the enemy’s line disrupting traffic 
and creating confusion. For such tactics, com- 
plete mastery of the air was a requirement. In 
the early campaigns, the skies were swept clear 
of opposition by sudden attacks on ‘enemy air- 
fields followed by destruction in the air of such 
aircraft as had escaped. Without such freedom 
from enemy fighter interception, the “Stuka” was 
too vulnerable and could not operate. This be- 
came apparent in the later stages of the Tunisian 
campaign. With the advent of appreciable Allied 
fighter strength, dive bombing in daytime con- 
tinued only in areas where the enemy lacked 
fighter strength such as the Partisan sectors of 
the Balkans or where special front characteris- 
tics, such as the-vastness of the Eastern Front, 
made their employment still possible. In the 
West, dive-bombing “Stukas” have been relegated 
to individual night sorties chiefly against troop 
concentrations, headquarters and other front-line 
objectives. 

b. TWIN-ENGINE FIGHTERS. The German 
Air Force unsuccessfully experimented with heav- 
ily armored twin-engine fighters to fill the place 
left vacant by the obsolescence of the “Stuka”. 
The HS 129 never proved satisfactory and is 
disappearing from the Eastern Front, its only 
sphere of operations. , 
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c. SINGLE - ENGINE FIGHTER - BOMBERS. (1) 
The German Air Force then turned to the single- 
engine fighter to meet the ground-attack needs. 
The FW 190 equipped as a fighter-bomber,preved 
satisfactory, and re-equipment of the Schlacht 
Units with this type apparently was intended. 

(2) The fighter-bomber tactics are familiar. 
They consist of medium-height approach by small 
formations, ranging from a S&warm of five 
planes to a half Gruppe, though occasionally con- 
centration may be attempted. Troops, transport 
columns, and airfields are dive-bombed by each 
piane in turn, then strafed with the aircraft arma- 
ment. Attacks against tanks or well defended 
sites are likely to be made from approaches at 
treetop level, and main reliance may be on can- 
non and machine-gun fire. 

(3) Fighter-bombers, however, are still vul- 
nerable to regular fighter attacks. It is therefore 
quite usual for them to be accompanied by a high 
cover of their own fighters, at least for the out- 
ward leg of their journey. 

(4) The large numerical superiority of-the 
Allied fighters on the Western Front after the 
Normandy landings prevented the German Air 
Force from giving adequate protection to its 
ground-attack aircraft and thus denied the pos- 
sibility of any substantial close-support effort. On 
the Western Front today the fighter-bomber FW 
190 is found in night harassing units, where it 
joins the JU 87 in attacks on headquarters, troop, 
communication and transportation systems. These 
night activities have been further augmented by 
assigning similar tasks to some of the twin-engine 
night fighters. These missions are generally indi- 
vidual free lance operations. 

d. JET AIRCRAFT. Introduction of jet aircraft 
as ground-attack equipment is the latest German 
Air Force move in its endeavor to maintain close 
support by day for the German ground troops. 
Their tactics are based on the use of speed to 
escape antiaircraft defense fire or air interception. 
Jet aircraft attacks on airfields and troop concen- 
trations have been made occasionally with anti- 
personnel bombs from great height in daytime. 
Most attacks, however, are at dusk, principally 
against bridges, dock facilities, railroads, etc, with 
small bombs. These attacks are made generally 
by single planes in dives from medium or low 
height, If attacking in pairs, one aircraft is likely 
to approach at medium height while the other fol- 
lows at much lower level. 

., 
4. Fighter Tactics 

1 ~’ ..: .._ .- “,.?’ 
a. MISSION. The mission .of the fighter air- ; Ty 

craft, be it day or night, single- or twin-engine, is ‘:;,t. 
the destruction of the enemy’s air force and the ,‘;. 
protection of its bombers, ground-attack planes, 
etc., against enemy fighter ‘action. As the devel- 

it<, 
.. 

opment of the war forced Germany more and :(: 
more on the defensive, the German Air Force ’ I’ 
fighters have been increasingly occupied with the 
interception of enemy bomber penetrations. Tat- _I 
tics have been continually revised to meet prob- ;f: 
lems presented by new enemy equipment, greater : 
fire power, new enemy defense formations, and ;o - ‘, 
increased enemy fighter cover. Only the most ‘,^ 
general principles can be outlined. 

b. INTERCEPTION. (1) Against enemy day 
penetration, the German Air Force single-engine 
fighter tactic is to avoid if possible the fighter , ’ 
screen protecting the enemy bombers. Before the ’ 
advent of Allied long-range fighters, the German ’ 
fighters were wont to wait until the Allied bomber 
formations had reached a’ point beyond the range 
of their fighter cover. To insure such an unpro- .’ 
tected period, the German Air Force sometimes 
made early attacks on enemy fighter cover to com- 
pel them to drop their auxiliary fuel tanks and 
thus shorten their protective flights. Always on 
the alert for opportunities, the German fighters j 
would take quick advantage of gaps between sue- 
cessive fighter cover waves. 

(2) Main tactics against the bomber forma- 
tion have remained the concentrated attack 
against one particular group of the enemy bomber . 
formation, preferably an outside or laggard one. 
Effort is made to bring the bombers to loosen 
their formation and thus lose much of their ad- 
vantage of combined cross fire. Individual at- 
tacks are from the sun if possible, but the main 

‘,A, 
-, 

consideration being the defensive fire power of 
the attacked bomber, approach will differ accord-. 
ing to the type of aircraft faced. , Single pass 
and mass attacks have both been employed. 

(3) Twin-engine day fighters were used for 
a time, especially in rocket attacks, for the pur- 
pose of breaking enemy formations. The vul- 
nerability of the twin-engine fighter to enemy 

i” 7 
fighters brought an end to these tactics as soon 
as the latter were able to accompany in force 
their bomber formation all the way to and from 

$ * $ 
’ $. 

,*! 
their target. ‘, 

(4) Against other fighters, German Air Force 
single-engine fighter tactics follow whenever pos- ’ ,-‘: 
sible the usual basic principles of attack from the -T.” 

; 
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I sun, from above, and from behind. Speed and 
maneuverability remain as always the decisive 
factors. Tactics are based on the “Rotte” forma- 

1 tion of 2 planes, number two flying wing man 
; protection for his leader. 
I c. NIGHT FIGHTERS. Against enemy night 
i penetration, the German Air Force night fighters 
1 have been equipped with both single- and twin- 

engine-aircraft, but the latter has really been the 
basic equipment of the force. Two main night 
fighter-tactics have been the free lance, independ- 
ent hunt, or the attack guided by radio from a 
ground control. In either case the attack is by 
single aircraft and target location is generally 
determined by airborne radar, though in some 
cases it is accomplished by visual sighting. , 

d. INTRUDER ATTACKS. Twin-engine fighters 
i have carried out night intruder attacks. This 
~ consists of attacks against returning enemy bomb- 
1 er aircraft on or near their bases as they prepare 
j to land as well as strafing attacks against the air- 

fields. 
6. Supply by Air 

5. Airborne Troops 

a. ATTACK ON CRETE. In the early stages of 
the war Germany tried various methods of em- 
ploying air-landing troops in the Lowlands, Nor- 
way, and the Balkans. Tactics for airborne com- 
,bat became more clearly defined, however, in the 
combined attack on Crete, which was the first 
airborne invasion and capture of strongly de- 
fended territory across a body of water. The 
pattern established then consisted of the fol- 
lowing : 

(1) Short, intensive low and medium bombing 
and strafing of enemy positions in the intended 
landing area, immediately preceding or even 

: simultaneous with the landing of glider-borne and 
parachute troops. .\ 

(2) As these troops proceeded, according to 
plan, to disrupt communications, silence local de- 
fenses, and seize airfields or other suitable land- 
ing grounds, areas surrounding their immediate 
objectives were subjected to continuous bombard- 
ment. 

a. tiRPOSES. As the complex of the war 
changes, &stained operations on several fronts 
forced the German Air Force to use defensively 
aircraft that had previously been envisioned as 
spearheading short, decisive victories. The sup- 
ply situation has been so desperate on many oc- 
casions that the German Army has had to rely 
upon air transportation of personnel, supplies and 
equipment for its existence. This was evident 
in Russia, North Africa, and the Balkans first 
as an attempt to reinforce the Wehrmacht; when 
that failed, efforts were made to carry out eva- 
cuation by air. Although the JU 52 has been 
the mainstay in these operations, the German Air 
Force has employed nearly every type of its oper- 
ational aircraft. Most recent application of the 
defensive mission of the German Air Force trans- 
ports has been the supply of isolated garrisons in 
the Channel and Biscay ports and in other isolated 
localities. These landings or dropping of supplies 
are essentially emergency measures-carried on 
when all other means of supply are interrupted. 

(3) With the arrijal of the airborne infantry b. METHODS. A landing operation, accom- 
and engineer units closely followed by heavier plished by power-driven aircraft or by freight- 
elements, the parachute and other shock troops carrying gliders, is the safest method of air sup- 
were reinforced and this combined force con- ply if proper landing facilities are available. 
tinued the task of attacking enemy communica- Glider landings may be made in good or bad 
tions from the rear, drawing, off reserves, and weather after precise agreements on signals and 
clearing the area for the armored forces which markers have been reached. Power-driven air- 
were to follow. craft have the additional asset of being able to 

b. OPERATIONS SINCE CRETE. (1) Since the 
capture of Crete, increasing transport commit- 
ments on all fronts and Allied air superiority 
have placed almost insurmountable difficulties in 
the way of such large scale ventures. The Ger- 
mans have, however, dropped parachutists and 
landed glider troops in conjunction with land 
operations. 

(2) In Russia, the Balkans, and the December 
1944 counteroffensive in the Ardennes, units 
varying in strength from a platoon to a battalion < 
have been landed behind enemy lines to disrupt 
communications, to seize such key points as rail- 
roads, roadheads, bridges, and power stations, 
and to engage in other sabotage activities. When 
such tactics are employed, the troops, whether 
they are parachuted from the JU 52 or landed 
by the DFS 230, usually hold their positions a 
limited time before being relieved ‘by advancing 
ground forces or attempting to work their way 
back to their own lines. 
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carry off wounded and make other evacuations, on. made as to the time and locality of the dropping, a 
the return trip. Supply-dropping operations have 
been necessary in other instances. These usually 

and for the cessation of local defenses. Night 

have been carried out by night, although some 
missions, moreover, necessitate increasing the size -.. 
of the dropping zone and more careful marking ” 

have taken place during the day. Whichever 
method is used, careful arrangements have to be 

of the approach and target area with flares and- 
other signals. ~ 
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